Electrotherapy 

Museum 

Archives 

2012 


© Jeff Behary, 2019 




(C) Jeff Behary 2019 


1 



































(C) Jeff Behary 2019 


2 














(C) Jeff Behary 2019 


3 





























(C) Jeff Behary 2019 


4 




















(C) Jeff Behary 2019 


5 













(C) Jeff Behary 2019 


6 

















(C) Jeff Behary 2019 


7 














(C) Jeff Behary 2019 


8 

























(C) Jeff Behary 2019 


9 




















(C) Jeff Behary 2019 


10 








(C) Jeff Behary 2019 















(C) Jeff Behary 2019 


12 









MR 


Central Scientific Q . : 

. LABORATORY rpf.fr^, SUK UtiJ 
' APPARATUS CHLIMIC.V S *<f 

tESulhi Of«. 

CHICAGO. U.S A. 

NEW YORK — BOSTON -TORONTO - LOS ANl.i t 


, : MADE EXPRESSLY FOR 

Central Scientific Co. 

CHICAGO 

y H. ,G. FISCHER A, CO. 

*. CHICAGO, U.S. A._ 

HHHtall TYPE 


74 


110 


(C) Jeff Behary 2019 


13 





(C) Jeff Behary 2019 


14 





(C) Jeff Behary 2019 


15 





















(C) Jeff Behary 2019 


16 
















(C) Jeff Behary 2019 


17 
































(C) Jeff Behary 2019 


18 












■■ 



(C) Jeff Behary 2019 


19 
















(C) Jeff Behary 2019 


20 





(C) Jeff Behary 2019 


21 







(C) Jeff Behary 2019 



(C) Jeff Behary 2019 









(C) Jeff Behary 2019 


24 




(C) Jeff Behary 2019 


25 



(C) Jeff Behary 2019 










(C) Jeff Behary 2019 






(C) Jeff Behary 2019 


28 






(C) Jeff Behary 2019 




(C) Jeff Behary 2019 


30 






(C) Jeff Behary 2019 


31 




(C) Jeff Behary 2019 


32 



(C) Jeff Behary 2019 



(C) Jeff Behary 2019 


34 





(C) Jeff Behary 2019 


35 






(C) Jeff Behary 2019 


36 







(C) Jeff Behary 2019 


37 







(C) Jeff Behary 2019 


38 








(C) Jeff Behary 2019 


39 




(C) Jeff Behary 2019 


40 


mil 




(C) Jeff Behary 2019 


41 








(C) Jeff Behary 2019 


42 






(C) Jeff Behary 2019 


43 




(C) Jeff Behary 2019 


44 




(C) Jeff Behary 2019 


45 



(C) Jeff Behary 2019 


46 




(C) Jeff Behary 2019 


47 



(C) Jeff Behary 2019 




(C) Jeff Behary 2019 




(C) Jeff Behary 2019 


50 




(C) Jeff Behary 2019 


51 













(C) Jeff Behary 2019 


52 



(C) Jeff Behary 2019 


53 










(C) Jeff Behary 2019 


54 















(C) Jeff Behary 2019 


55 




(C) Jeff Behary 2019 


56 














(C) Jeff Behary 2019 
































(C) Jeff Behary 2019 


58 





(C) Jeff Behary 2019 


59 






















(C) Jeff Behary 2019 


60 




(C) Jeff Behary 2019 


61 




(C) Jeff Behary 2019 


62 
















(C) Jeff Behary 2019 


63 




































(C) Jeff Behary 2019 


64 





(C) Jeff Behary 2019 


65 


















(C) Jeff Behary 2019 


1 
























(C) Jeff Behary 2019 


2 













(C) Jeff Behary 2019 


3 










'fnnPQr 


(C) Jeff Behary 2019 


4 
























(C) Jeff Behary 2019 


5 






(C) Jeff Behary 2019 


6 









(C) Jeff Behary 2019 


7 








(C) Jeff Behary 2019 


8 











(C) Jeff Behary 2019 


9 












(C) Jeff Behary 2019 


10 

















(C) Jeff Behary 2019 


11 





(C) Jeff Behary 2019 


12 





(C) Jeff Behary 2019 


13 










(C) Jeff Behary 2019 


14 




















'jMm 






rzr mm .... 

RtO UBPATOfT. 

X-RAY CORPORA TION, CHICAGO, U.S .A. ( 

SERIAL No.Bsf '1 IAMB 
THIS APPARATUS OP ERABLE ON V OLTABES 
rnnuKam Tn I AND ON 


rHEQUENCIES FROM 


(C) Jeff Behary 2019 


15 











(C) Jeff Behary 2019 


16 




(C) Jeff Behary 2019 


17 







(C) Jeff Behary 2019 


18 











(C) Jeff Behary 2019 


19 




(C) Jeff Behary 2019 


20 











(C) Jeff Behary 2019 


21 








(C) Jeff Behary 2019 


23 





(C) Jeff Behary 2019 


24 




















*||| Jr 

v\ 1 flf iv 


-mHI n ^U\ll 

HfcS 1 11 it 

wVl mm 

| 

m 1 

■•Ml ■ W 

HV 1a 


(C) Jeff Behary 2019 


25 
















(C) Jeff Behary 2019 


26 








(C) Jeff Behary 2019 


27 


















(C) Jeff Behary 2019 


28 















(C) Jeff Behary 2019 


29 





















(C) Jeff Behary 2019 


30 










(C) Jeff Behary 2019 


31 











(C) Jeff Behary 2019 


32 















(C) Jeff Behary 2019 


33 








(C) Jeff Behary 2019 


34 








(C) Jeff Behary 2019 


35 











(C) Jeff Behary 2019 


36 





(C) Jeff Behary 2019 


37 




(C) Jeff Behary 2019 


38 






























(C) Jeff Behary 2019 


39 

















(C) Jeff Behary 2019 


40 






(C) Jeff Behary 2019 


41 












(C) Jeff Behary 2019 


42 






























(C) Jeff Behary 2019 


44 








(C) Jeff Behary 2019 


1 









(C) Jeff Behary 2019 


2 













(C) Jeff Behary 2019 


3 






(C) Jeff Behary 2019 


4 







(C) Jeff Behary 2019 


5 








(C) Jeff Behary 2019 


6 







(C) Jeff Behary 2019 


7 







(C) Jeff Behary 2019 


8 














(C) Jeff Behary 2019 


9 

























(C) Jeff Behary 2019 


14 







(C) Jeff Behary 2019 


15 










(C) Jeff Behary 2019 


16 




(C) Jeff Behary 2019 






(C) Jeff Behary 2019 
















(C) Jeff Behary 2019 


19 










(C) Jeff Behary 2019 


20 








->K 



(C) Jeff Behary 2019 


21 








(C) Jeff Behary 2019 


22 

























(C) Jeff Behary 2019 


23 
































(C) Jeff Behary 2019 


24 




















(C) Jeff Behary 2019 









(C) Jeff Behary 2019 


26 

















(C) Jeff Behary 2019 


28 









(C) Jeff Behary 2019 


29 















(C) Jeff Behary 2019 


30 












(C) Jeff Behary 2019 


31 






(C) Jeff Behary 2019 


32 






(C) Jeff Behary 2019 


33 




(C) Jeff Behary 2019 


34 







(C) Jeff Behary 2019 














(C) Jeff Behary 2019 


38 









(C) Jeff Behary 2019 


39 







(C) Jeff Behary 2019 


40 






(C) Jeff Behary 2019 


41 









(C) Jeff Behary 2019 


42 








(C) Jeff Behary 2019 


43 




(C) Jeff Behary 2019 


44 














(C) Jeff Behary 2019 


45 





(C) Jeff Behary 2019 








(C) Jeff Behary 2019 


47 














(C) Jeff Behary 2019 


48 
















(C) Jeff Behary 2019 


49 










(C) Jeff Behary 2019 


50 








(C) Jeff Behary 2019 


51 






(C) Jeff Behary 2019 


52 








(C) Jeff Behary 2019 


53 
















(C) Jeff Behary 2019 


54 










(C) Jeff Behary 2019 


55 













(C) Jeff Behary 2019 


56 









(C) Jeff Behary 2019 


57 














(C) Jeff Behary 2019 


58 










































(C) Jeff Behary 2019 


59 













(C) Jeff Behary 2019 


60 














(C) Jeff Behary 2019 


61 












'if 



(C) Jeff Behary 2019 


62 
















(C) Jeff Behary 2019 


63 




(C) Jeff Behary 2019 


64 




(C) Jeff Behary 2019 



(C) Jeff Behary 2019 


66 











(C) Jeff Behary 2019 


67 





(C) Jeff Behary 2019 




(C) Jeff Behary 2019 


69 



(C) Jeff Behary 2019 




(C) Jeff Behary 2019 


71 



(C) Jeff Behary 2019 




(C) Jeff Behary 2019 


73 



(C) Jeff Behary 2019 


74 



(C) Jeff Behary 2019 


75 




(C) Jeff Behary 2019 


76 




(C) Jeff Behary 2019 


77 




(C) Jeff Behary 2019 


78 




(C) Jeff Behary 2019 


79 




(C) Jeff Behary 2019 


80 




(C) Jeff Behary 2019 


81 



(C) Jeff Behary 2019 




(C) Jeff Behary 2019 


83 




(C) Jeff Behary 2019 




(C) Jeff Behary 2019 



(C) Jeff Behary 2019 




(C) Jeff Behary 2019 


87 




(C) Jeff Behary 2019 



(C) Jeff Behary 2019 


89 




(C) Jeff Behary 2019 




(C) Jeff Behary 2019 


91 





(C) Jeff Behary 2019 


92 



(C) Jeff Behary 2019 




(C) Jeff Behary 2019 


94 




(C) Jeff Behary 2019 


95 




(C) Jeff Behary 2019 


96 





V 



(C) Jeff Behary 2019 


97 




(C) Jeff Behary 2019 



(C) Jeff Behary 2019 


99 





(C) Jeff Behary 2019 


100 





(C) Jeff Behary 2019 




(C) Jeff Behary 2019 


102 








V k i 

S' - 


(C) Jeff Behary 2019 




(C) Jeff Behary 2019 


2 




(C) Jeff Behary 2019 


3 



(C) Jeff Behary 2019 




(C) Jeff Behary 2019 


5 




(C) Jeff Behary 2019 


6 




(C) Jeff Behary 2019 


7 



(C) Jeff Behary 2019 



(C) Jeff Behary 2019 



(C) Jeff Behary 2019 



(C) Jeff Behary 2019 




(C) Jeff Behary 2019 


12 




(C) Jeff Behary 2019 


13 




(C) Jeff Behary 2019 


14 




(C) Jeff Behary 2019 


15 




(C) Jeff Behary 2019 




(C) Jeff Behary 2019 


17 




(C) Jeff Behary 2019 


18 




(C) Jeff Behary 2019 


19 




(C) Jeff Behary 2019 


20 



(C) Jeff Behary 2019 




(C) Jeff Behary 2019 


22 




(C) Jeff Behary 2019 


23 




(C) Jeff Behary 2019 


24 




(C) Jeff Behary 2019 


25 




(C) Jeff Behary 2019 


1 









(C) Jeff Behary 2019 


2 













(C) Jeff Behary 2019 


3 











(C) Jeff Behary 2019 


4 









(C) Jeff Behary 2019 


5 





(C) Jeff Behary 2019 


6 




(C) Jeff Behary 2019 


7 





(C) Jeff Behary 2019 


8 




(C) Jeff Behary 2019 


9 


(C) Jeff Behary 2019 




(C) Jeff Behary 2019 


11 






Jeff Behary 2019 




(C) Jeff Behary 2019 


13 








(C) Jeff Behary 2019 


14 






(C) Jeff Behary 2019 


15 






(C) Jeff Behary 2019 


16 



















(C) Jeff Behary 2019 


17 











(C) Jeff Behary 2019 


18 



(C) Jeff Behary 2019 



(C) Jeff Behary 2019 


20 




(C) Jeff Behary 2019 


21 




(C) Jeff Behary 2019 


22 











(C) Jeff Behary 2019 


23 







(C) Jeff Behary 2019 


24 





(C) Jeff Behary 2019 


25 



(C) Jeff Behary 2019 




(C) Jeff Behary 2019 


27 



(C) Jeff Behary 2019 





(C) Jeff Behary 2019 


29 





(C) Jeff Behary 2019 


30 





vwiVni 



(C) Jeff Behary 2019 


31 




(C) Jeff Behary 2019 


32 



(C) Jeff Behary 2019 


33 



(C) Jeff Behary 2019 


34 







(C) Jeff Behary 2019 


1 




(C) Jeff Behary 2019 


2 


(C) Jeff Behary 2019 




(C) Jeff Behary 2019 




(C) Jeff Behary 2019 


5 



(C) Jeff Behary 2019 


6 




(C) Jeff Behary 2019 


7 



(C) Jeff Behary 2019 





(C) Jeff Behary 2019 





(C) Jeff Behary 2019 


11 




(C) Jeff Behary 2019 


12 




(C) Jeff Behary 2019 


13 




(C) Jeff Behary 2019 


14 




(C) Jeff Behary 2019 


15 




(C) Jeff Behary 2019 


16 




(C) Jeff Behary 2019 


17 




(C) Jeff Behary 2019 


18 




(C) Jeff Behary 2019 


20 




(C) Jeff Behary 2019 


21 



(C) Jeff Behary 2019 








(C) Jeff Behary 2019 


23 



(C) Jeff Behary 2019 


24 





(C) Jeff Behary 2019 


25 



(C) Jeff Behary 2019 


26 




(C) Jeff Behary 2019 


1 










(C) Jeff Behary 2019 







(C) Jeff Behary 2019 


3 



(C) Jeff Behary 2019 


4 













(C) Jeff Behary 2019 


5 






(C) Jeff Behary 2019 


6 




(C) Jeff Behary 2019 


7 










(C) Jeff Behary 2019 


8 







(C) Jeff Behary 2019 


9 




(C) Jeff Behary 2019 


10 














X'HAY (OHPORA'1ION 

f ormerly VtHut X-Ray ( oryorall -n 

. . t I (In. ■•( » 

p± „.,rtl t Al-t""”'"' tiltrlrnitophi, rm«i itlhvt Spti lollttt 

/ . }, , .... fv.<,l#«*r<l /I./. ... C hit-■«>>. HI., U.8. A 












E V1-.K since X-ray apparatus came into 
use,an insistent demand for protection 
against electrical shock and possible 
electrocution, also for greater flexibility, 
silence of operation, and compactness, 
has come from the profession. 

The ever present danger from high and low 
tension voltages has been tolerated only be¬ 
cause no practical method has ever been 
worked out that would give protection. 

All manufacturers have from time to time 
made efforts to obtain real safety, but have 
always had to contend with sacrifices in flexi¬ 
bility, or increased size of apparatus. The 
sacrifice of flexibility was particularly objec¬ 
tionable, because even with present X-ray 
apparatus there has been a deficiency in this 
respect. Tube movement has always been 
limited by the necessity of proper clearances 
for high tension wires and terminals. 

Consequently, the design of an X-ray unit 
that would encompass the desirable features of 
electrical safety, requisite flexibility, silent 
operation and compactness, was a problem of 
real magnitude, remaining unsolved until the 
announcement of the Victor Shock-Proof 
X-ray Apparatus. 

Consideration of the features of this new 
X-ray equipment will show how completely it 
has met and answered the demand. It offers 
complete sajety from either high or low' tension 
voltages and this has been obtained without 
any loss in flexibility. Instead a greater flexi¬ 
bility than ever thought possible in any equip¬ 
ment of its range and power is achieved, and, in 
addition, are silent operation and compact¬ 
ness. Certainly the long demand on the part of 
the profession has been fully met. 

The development of this equipment pre¬ 
sented entirely new problems because of its 
radical change from existing standards, not 
only mechanically, but electrically. Were it 
not for the nature of the growth and develop¬ 
ment of the Victor Organization, the design 


and manufacture of this apparatus would not 
have been a success. The building of a trans¬ 
former that is small and yet capable of deliver¬ 
ing sufficient energy is possible onlv because 
thetrend of our transformer design through the 
past years has been of this nature. A large, 
heavy transformer would make proper coun¬ 
terbalancing impracticable and defeat the 
possibility of the final apparatus now realized. 

The know ledge of tube construction gained 
through years of manufacturing experience, 
made possible the special tube necessary for 
this equipment. Without this knowledge and 
adequate manufacturing facilities, the difficult! 
of obtaining such a tube might very well have 
discouraged the development of the apparatus. 

Mechanical design and the efficient sy stem of 
counterbalancing that is necessary to make the 
apparatus practicable, is the result of long 
manufacturing experience. 

These advantages, aligned with a staff of 
men who have been for years in constant 
association, further assure success. 

Many departures from the standard construc¬ 
tion of present X-ray equipment have been 
made. The Victor Shock-Proof X-rav Appa¬ 
ratus represents the first fundamental change 
in X-ray equipment design for the physician or 
hospital in many years. With it the doctor is 
able to do not only the X-ray work to which 
he has been accustomed, but also many other 
types of w r ork. because of the possibility of 
setting the tube at angles heretofore impos¬ 
sible without complete enclosure of high ten¬ 
sion parts. 

Since Roentgen’s discovery, the Victor 
Organization has presented to the profession 
many notable developments in electro-medical 
apparatus, but we believe in all sincerity that 
this contribution is of far greater importance 
than may first appear and will make possible 
new methods of X-ray examination w'hich will 
be of benefit to the patient. 


J. B. WANTZ, 

Vice-President and General 
Manager of Production 
General Electric 
X-Ray Corporation 
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A BRIEF HISTORY OF THE X-RAY art a 
VICTOR CONTRIBUTIONS TO ITS DEVElod“ 

By C. F President, Genera] Eiectnc X~Rav Corocr- 


Conrad Rootigtn 


Professor Roentgen an- 
nounced his discovery ot 
X-rays in the fall of 1895. 

It was in October ot 
1895 that theVictor Electric 
Company was incorporated, and while in 1915 
there was a merger of three other electro-medical 
and X-ray manufacturing companies with the 
Victor Company, and a change of name to the 
Victor Electric Corporation, and, later, in 1920, 
there was a merger of the Victor Electric Corpo- 
ration with the X-ray interests of the General 
Electric Company, the founders ot the original 
Victor Company have been, from 1895, continu¬ 
ously up to the present time, responsible for the 
management ot the Victor Electric Company, the 
Victor Electric Corporation, the Victor X-Ray 
Corporation, and, now, the General Electric 
X-Ray Corporation. 

The primary reason for the two mergers was to 
enlarge the technical staff of the Victor organiza¬ 
tion and to acquire fundamental patents relating 
to X-ray apparatus development, to the end that 
the Victor organization might be able to supply 
to the X-ray using public, equipment embodying 
all ot the useful ideas and discoveries that were 
essential to the design and manufacture of the 
safest and most useful types ot X-ray devices. 

In considering the development of the X-ray 
art, let us tor convenience make three divisions, 
lhe first we will call the experimental period; 

, the period ot its more or less empirical 

^(TtL dlagn0 i tlC r and thera P eutl c agent; and, 
third, the period of standardization. 

The Experimental Period 

^mienknk d rhout St X PCn ° d ' 'l’ 1 that Dr 

the property of WdS tl } at the V had 

to ordinary light thdt W u ere 

*■* Power to affect r these ra V s hi ‘d 

certain mmeridf ^ emulsIons an ^ 


igy aw for generating n fluorescc - The 

t^lly exceeding^ crvide I Was ess( -‘» 

workers throughout the 


world began to search for more efioen 
converting electrical energy mto X-rav 

Quite a number of medical doctor* - - 
diagnostic possibilities in this new 
if it could be caused to pass through- fi 
human body and to impress images oi t h k, ^ 
and tissues upon a photographic plate "V ? 01 * 5 
the first few years after the discovery ot' vf’^ 
static machines and certain types of mduovl 
coils were used to generate the electrical en^ 
which was passed through tubes partly ev„c^T 
and provided with an anode and a cathode 

One of the first recorded public demonstrations 
of the medical use of X-rays was made m the 
scientific department of Tulane University bv 
Professor Brown Ayres. At this demonstration 
a picture of the bones of the hand was securer 
after an exposure of twenty minutes (a similar 
X-ray picture of a hand and a far better one an 
now be made in a twentieth of a second or less. 

One of the difficulties encountered in roentgen 
ray work during this period wras that X-ray 
tubes, when in use, were quite unstable. For 
instance, the vacuum of the tube would rise until 
it reached such a point 
that no roentgen rays 
could be produced. 

This rise in the vacu¬ 
um was due to the tact 
that during the excita¬ 
tion of the tube, the 
few molecules ot air 
remaining in it would 
be violently bom¬ 
barded against the 
walls ot the tube and 
finally would adhere 
to them. One of the 
devices resorted to, to 
overcome this diffi¬ 
culty, was to heat the 
tube by means of 



an 


KuJiogrupliy until the Stalk 

(lS<8>) 


Mix 1 "** 




alcohol lamp, the heat driving oft the m 0 ^ LUp 
from the walls of the tube, and thus the vacu 
would he reduced for a time to the origin* 1 * s 
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Static machines as electrical generators for hivh 
tension currents were exceedingly unsatisfactory 
because ol their susceptibility to atmospheric 
moisture. The Ruhmkorff coil was in greater 
favor, but at that time there were no interrupters 
that were satisfactory in their operation, and due 
to the inefficiency of both the generator and the 
X ray tube, exposures of an hour or more were 
frequently made to obtain a radiograph of some 
of the thicker parts of the body. 

These early experimenters, during the initial 
eighteen months to two years, were not aware 
that any danger attended exposure to the X-ray 
Neither did they know that the danger of serious 
X-ray burns was greater with the equipment they 
were using than it would have been with the more 
efficient equipment that came later, because it was 
the so-called soft rays which were generated in 
great abundance by this ineffective type of equip¬ 
ment that were absorbed by the skin and the tis¬ 
sue immediately underlying it, and were respon¬ 
sible for the breakdown of surface tissues a little 
later on. 


If the exposure to the rays was only for a few 
seconds at a time, the X-ray burns in some cases 
did not develop for possibly five years after the 
initial exposure, even though the operator might 
have repeated his exposure almost daily; but as 
may readily be understood, many operators, hav¬ 
ing no thought of danger, exposed themselves 
quite heedlessly for long periods, so that by the 
time the danger was realized and understood, 
many of the early experimenters were so badly 
injured that they died as a result. In these cases 
periods ranging from one to seven years elapsed 
betore death came; during the intervening pe¬ 
riod the injured suffered intensely and almost con¬ 
stantly. 


Period of Transition 

Taking up the second period, we find a consid¬ 
erable improvement in apparatus and in operative 
technic. Better types of interrupters were de- 
vi e ; to that induction coils as generators be- 
Otne more efficient and there was considerable 
*»provement in the design of the tube. This im- 
p rove rr,- er, was not sufficient to bring 

about even a se- tory stabilization of the 

m the tubes. It was simply a little better 
thar during *he initial experimental period Dm- 
ttCfMvi period there were a considerable 
22®®*’ :•'•/ tcai» an . irg/fon who in tailed 

CCjHtpmer.* for purp-v *- of making radiograph 

4C *- 

1 ( i 



° r the , dla ^ iasTlc value of the radio 
divH ^?., very ,M dependent upon the m- 

?kl K u n< ? expenence ot The operator, 
coupled with the keenness or his vision m derect- 
mg pathological outlines upon his X-ray nl ate < 
During the greater part of this period, it cannot 
ne said that radiographs performed anv verv use¬ 
ful function, but the interest of the medical pro¬ 
fession was very much stimulated, and everyone 
recognized that with improved apparatus ’ and 
technic, the X-ray could be made an invaluable 
diagnostic agent, and this almost universal in¬ 
terest was, no doubt, largely responsible for the 
development of improved types of tubes and ap¬ 
paratus, which brings us to the third period or the 
beginning of the era of standardization. 


Period of Standardization 

At this time the character of X-ray radiation 
was fairly well understood. For instance, it was 
known not only that there was danger in ex¬ 
posure to the rays but also the approximate length 
of time that the skin would tolerate any given 
X-ray dose. The impermeability to X-rays of dif¬ 
ferent types of material had been determined so 
that it was possible to devise adequate means for 
protecting X-ray operators and protecting pa¬ 
tients outside of the particular area being exposed. 

An X-ray tube had been evolved from which 
practically all of the uncertain or unstable factors 
had been eliminated. A high tension transformer 
equipped with a rotary rectifier of high tension 
currents had been developed, and during this 
period a stabilizer made available to the roentgen¬ 
ologists functioned as a compensator tor fluctua¬ 
tions in the line voltage, so that the X-ray oper¬ 
ator was reasonably certain when he made an 
X-ray exposure, that he would have a constant 
X-ray output. Then there were developments of 
stereoscopic devices making it possible to take 
radiographs stereoscopically; also an apparatus 
making it possible to examine any part of the pa¬ 
tient fluoroscopically, in other words, by direct 
vision and so-called X-ray tables so devised that 
radiographs of any part of the anatomy, from 
various angles, could he conveniently taken. 
The time required to make radiographs, even ot 
the deepest tissues and hones, was reduced to 
periods ranging from one to thirty seconds, so 
that there was no longer the slightest danger ot 
burning the patient, and there was marked im¬ 
provement in the definition ot the radiographs, be 
cause there wa < no blurring due to movement of 
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fh<r patient, which was inevitable during the days 
of longer exposure time. I have only mentioned 
the major developments. There were, of course, 
improvements in electrical control, tube stands 
and holders, overhead connections and many aux- 
diary devices, all of w'hich have contributed 
something to the end result. 

In the foregoing brief review, the progress of 
the art has been traced from Roentgen to the time 
just prior to the introduction of the Victor Shock- 
Proof Unit. So at this point let us find who was 
chiefly responsible for the progress made during 
this period in X-ray tube and apparatus develop¬ 
ment. The following review will disclose that 
almost all of the important inventions which made 
this progress possible must be credited to the 
General Electric Company, the Snook Roentgen 
Company, the Scheidel Western Electric Com¬ 
pany, the Macalaster Wiggin Company and the 
Victor Electric Company. Through the merging 
of the Scheidel Western Company, the Snook 
Roentgen Company, and the Macalaster Wiggin 
Company with the Victor Electric Company, and 
later on, the merging of the Victor Electric Cor¬ 
poration with the X-ray interests of the General 
Electric Company, this entire group has for many 
years been amalgamated into one organization, 
now' known as the General Electric X-Ray Cor¬ 
poration. In the following history, the name of 
the individual inventor, as well as the name of 
the company with which he was associated at the 
time, will be given. 

Tube Developments 

In the original X-ray tube of 
Roentgen, the rays were gen¬ 
erated by impact of the elec- 
\ m ; ro " s °" the gkss wall of the 

ruhe. The source of X-light 

and' th ^ refore ’ quite broad, 

on t h .7 ting shadows ’ either 

l h fiuore scent screen or the 

Jr fe.& p V ereh ^ 

r-- 

! - «wce of % electron stream 

■rp ir.il * l, * h . t m, ght be smaller 

"■ dJ’v a,r V" Mieir () Peniiing 

“‘ l «‘-'i.iririv ? "Sorption of their 

U - U T ', 1 "->1 lo 


as. 


f 


f'.ar 






XS96 Professor Elihu Thom 

Electric Company conceived and ^ tiie 

non the idea of attaching to rK V Ut 

tube, a small auxiliary tube 

stance which upon bemg heS^***^ 

some of its occluded vase< -k J '*’ 0u ld 

the loss of gas during tube 

the first instance of the use of r . TV* 

X-ray tube. The first regulators 

by hand, being heated by a match o'-' 0per *£ 

Wmhm a short time means were ^ 

Professor Thomson to make this b v 

mat ic through electrical heating of the t^^ 

Patents No. 773.827 and No. 77 , llS 
sued to Professor Elihu Thomson , n ,<, '"‘f 

to improvements in X-ray tubes Qth reate;i 
covering roentgen tube improvements 
during this period as follows: No 7^ 1 

H. Branin, an employe of the General"' 
Company; No. 756,941, issued to 1 DemS?- 
the General Electric Company; and No S’ 
and No. 720,095, to W. S. Andrews of the fC 
eral Electric Company. 

Lemp Designs Mechanical Rectifying Switch 

Patent No. 774,090, issued 
to H. Lemp of the General 
Electric Company, fundamen- M 
tally covered the rotary mechan- gfa** * 
ical switch for the rectification 
of high tension alternating cur¬ 
rent. The underlying princi¬ 
ple covered by this patent is 
still employed up to the pres¬ 
ent day in nearly all transform- H " mm L ™f 
ers used to supply current to X-ray tubes. This 
principle, however, was not applied to rectifi¬ 
cation for X-ray purposes until the modification 
by H. C. Snook (referred to later). 

The Induction Coil Era 

The tollow'ing patents, namely, Nos. 625.Q- 110 
H. Boas, 716,583 to Wm. Scheidel, 716,584 tc ^' 

Schneider, and 766,468 to Wm. Scheidel. all fl* 
the Scheidel Company, and 768,288 to E W. 

1 the Snook Roentgen Company, all relate 
lo unpi overrents in the interrupters which it UJ ' 
nt '. c ' ,ir V lo use in connection with the induction 

' ( MI * nn ployed during that era to supply c urrcnt 
lo X-ray tubes 
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Coolidge Tube introduced 

Various patents were issued 
to Kelly, Snook and others in 
V the Victor group covering lm- 
W% S, provements in so-called ga, 
Vo p X-ray tubes, but ot tar greater 
: / importance were the mven- 
4 tions covered by patents issued 
, to W. I). Coolidge, No. 1,082,- 
933 on ductile tungsten, No. 
w n.Coohdv 1,157,925, No. 1,211,091, all 
relating to the hot cathode electron discharge 
tubes, which, together with the inventions of 
Lemp and Snook on apparatus, first made stabili¬ 
zation in X-ray work possible. 

Other important patents issued to Coolidge 
were Nos. 1,205,093, 1,211,376, 1,153,290, 1,215,- 
160, 1,289,672, 1,253,156, 1,211,092, 1,323,836, 
1,355,126, 1,310,001, 1,365,638, 1,326,029, and 
1,328,495. 

Patent No. 1,558,436, issued to I. A. Langmuir 
of the General Electric Com¬ 
pany on October 20, 1925, is a 
fundamental patent on electron 
discharge apparatus, a patent 
which covers the fundamental 
principle used by Coolidge and 
recognized by Coolidge in his 
patent applications. While this 
patent was not issued until 
1925, the application was filed 
on March 14, 1916. 1 A Langmuir 


Snook X-Ray Machine Introduced 

Of almost equal importance 
in progress towards standardi¬ 
zation was patent No. 954,056 
1 issued to H. C. Snook, in which 
'which was disclosed the adap¬ 
tation of the Lemp method of 
rectification for X-ray use. The 
invention of Snook practically 
obsolesced the induction coil 
and static machine as genera- 
"or ;or applying current to X-ray tubes, and as 

1, i oupled with ( lool 
vl-jr .. and l^ngir.uir hot cathode tube discov¬ 
erers were primarily responsible for the stand' 
•r ’Hp'Ort rtf X-ray technic. 





K ear dry, Jr 


Contributions by Wantz and Kearsley 

It is not possible, m a short 
statement of this character, to 
specify in detail the function 

I I and application of the long list 
I ot patents which were granted 
the various members of our 
group on the development of 
safety devices, control circuits 
and apparatus. X-ray plate tun¬ 
nels, plate shifters. X-ray tube 
stands and holders. X-ray tables, stereoscopic and 
fluoroscopic devices, etc. However, the inven¬ 
tions of J. B. Wantz of the Victor Company are 
outstanding in that they mark many notable ad¬ 
vances in apparatus design. 

Kearsley of the General Elec¬ 
tric Company is also deserving 
of special mention for his con¬ 
tribution of the stabilizer 
without which present-day I 
standardization would hardly \ 
be possible. In fact, very few 
of the inventions to the credit 
of Wantz and Kearsley and 
other members of our group 
could be dispensed with with¬ 
out a more or less serious loss to the art. 



f. B. Want 1 


Major Developments Have Emanated from 
Victor Group 

After Roentgen, this list of inventors, together 
with their inventions as disclosed by patents — 
inventors who were within the Victor group- 
includes practically all of those who contributed 
materially to the advancement of the X-ray art up 
to the present time. 

Reference to these patents will disclose that in 
the X-ray field they covered the construction of 
the first tube that was practically useful, all ot 
the devices for regulating and stabilizing the de¬ 
gree of vacuum in the so-called gas tubes, means 
for exhausting them, the most useful target or 
anticathode structure, etc., and the inventions of 
Langmuir and Coolidge covered fundamentally 
the hot cathode discharge type ot X-ray tubes 
now 7 in practically universal use and known the 
world over as Coolidge tubes. 

The apparatus inventions covered the more 
useful typcs of interrupters, without which the 
induction coils used prior to the transformer eia 
would not have functioned properly. 
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The mvention of I-emp f 'j for 7 ~. e 
(he only practical met tonic*: me* ■ ever 

Innli ten-inn alternating lj 
been devoted. > , r . rec . 

Later Snook adapted the Lonp P"« Mention- 
f i/x.iflofi /or X-ray pur pom- the*- - , 0 rv*o- 

faring entirely reaponnible for the 1 co) ] 

lexrence o/ the htatic machine and m > 
for X-ray work in the United State- £ 

ventions of Snook, Cool id ge, ar ‘ t an 

Kelly, Hutton and Kearsky cover w tl^ut an 

important exception, the development! o a j 
protective devices, means for X-ray 
copy and stereoscopy, all of the impor a i 
merits in the so-called X-ray tubes and tube 
stands, devices for the accurate cont to > 

energy input, the regulation of the ra< ution 
tensity, means for stabilizing the X-ray output 
during exposure regardless of line fluctuation--, 
and timing mechanism by means of which r.t 10 
graphic exposures are automatically timed. 

Dispense with any one of these fundamentally 
important inventions and it would not be possi ■> e 
to do medical X-ray work safely and with stand¬ 
ardization of the factors of intensity, time of ex¬ 
posure, energy input, etc. 

Makins X-Ray Application 100% 
Electrically Safe 

The development of X-ray protective devices 
had progressed to the point where the operator 
was in no danger from the direct rays and with 
reasonable care not dangerously exposed to 
secondary radiation. 

In the meantime little progress had been made 
in safeguarding the patient and operator from 
electrical shock, and accidental contact with the 
high tension system continued to take toll of life, 
sometimes the operator and sometimes the pa¬ 
tient being the victim. 

it became apparent that so long as it remained 
nece-.-ary to carry the high tension current from 
the generator to tubes located at points compar¬ 
atively remote as in fluoroscopes, X-ray tables, 
etc., it would be physically impossible to design 
for ioo% electrical safety and still retain the flex¬ 
ibility necessary in the obtaining of good radio- 
graphic and fluoroscopic results. 

Thu situaMon wa Dr. Coolidge’s inspiration 
*o • the placing of the tube and generator 

in a single container, thus completely eliminating 
My possibility of contact with the high tension 
current To make an arrangement of tins kind 
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e to take care of all - r , e ' i,|;i # 
dental radiography and still x ’ jr~ 
installed in the dentist s office the 
vtas practically negligifcit. 

This device was then parsed an 

neers of the Victor Corporation 
was to overcome difficulties mcuwT U* ■ 



<*<* 

, B i -to - - J* r 

the apparatus tew production m -y v . 

insure great durability and to elunin*/** 1 * * 
possible all causes few possible trouble ' ** ' e * 
This device was christened the 
Dental X-ray Outfit, afterward ahbrev^T* 
CDX, and became so popular that there r 16 


sands now- in use. 

Shortly after the CDX was placed on the 
ket the Victor engineering and designing*^ 
ization under the leadership of Mr ]. g 
started w-ork on the development of this 
proof type of X-ray unit for the use ot the roea 
genologists in the medical X-ray held. 

Mr. Wantz, with his lifetime of experience u> 
designing X-ray equipment, recognized trom the 
start the difficulties that lay ahead of him bn 
realizing what a revolutionary advance m 
X-ray art the successful development of such a 
equipment would mean, he and his associate 
decided that it could be done and determined to 
do it. 

Space will not permit recounting the many ob¬ 
stacles encountered and overcome. The impor¬ 
tant thing is that the Victor Shock-Proof X-Ray 
Unit is now available to roentgenologists and that 
in addition to being ioo% electrically sate, it in¬ 
sures a decided raising of the standard of quant 
in radiographic work. ,, 

In addition to giving Dr. 
for the development of the original Shoe - 
Dental X-Ray Unit, it is only fitting to state® 
the application ot this principle to an 
having the range and flexibility of 
Victor Shock-Proof X-Ray Unit is t <-" , nf 
standing piece ot electrical and mo. ^ ^ 
neering and designing that has °ccu‘ ^ 

entire history ot the X-ray art an 1 ltnc 55 cd 1 
enced X-ray worker who has fXtcn JfJ 
demonstration of this eq u ip mcnC • t u e ctc$ 
congratulations to Mr. Wantz on j car eef. 
ing achievement of his long and u 


—(c<rr 


(i 


(Ml 



(C) Jeff Behary 2019 










VICTOR SHOCK PROOF 
X-RAY UNIT 
100% Electrically Safe 



all around, as the physician may render a more 
thorough and reliable professional service, so 
vitally important to his patient. 

Medical Literature Records 
Many Accidents 

These paragraphs are interspersed with ab¬ 
stracts and extracts gleaned at random from the 
world’s medical literature, stressing the need for 
greater safety against injury and electrocution by 
the high voltages essential 
to operation of x-ray appa¬ 
ratus. These references are 
only a few of many, but 
typical of the general senti¬ 
ment of the profession. Note 
that none of these authors 
pleads for absolute electrical 
safety, but considers this 
impossible. 


Past Attempts to Solve 
the Safety Problem 

Not long ago a prominent 
French roentgenologist, in a 
paper describing a safety 
device designed to break the 
current to the x-ray tube in 
case ot accidental contact 
with the high voltage sys¬ 
tem, concluded with the 
statement that experiments 
made upon animals under 
standard conditions had 
mown the efficacy of the 
device, but up to the time 
t>t his writing, experiments 
^ not been made upon 


seems in order t0 state 
a v ( ft r f t.' ’ ^ lctor engineers designed 

T™"" PUrp T’ W,th whlch success- 
thrjtU, r* ^ many times on man. 

I fro V ^ 9faCtor y 11 was 

*** the simple 

: lent on the 
r,vS! r ^ ,Wted ""tfwnum. 

Not V"' » safety 
"tViuM rr m unequivocal 

"** it. Hap- 



An actual installation of the Victor Model "A" 
Shtxk Proof X-Ray Unit one of the many that 
have been installed in all parts of the world. 



A Challenge to R« ea , ch 
Engineering Ingenuity 

Some of the important con a 
entered into the development 4, 

P™/ X-Ray Unit haveal read y 
bnel by Mr. J. B. Want*. V, “p r '' v I '»7 
General Manager of Development , dent Z 
tion with whom the responsibly'^ ^Re¬ 
development was vested, in his statement ** 
ing on page 3. Again, in the article b v 

Samms, in which , s 3 F 
a history 0 f the x-ray d 
and the major contnk 7 -^ 
the Victor ° 0 ^ n b ^ 
toward its de^J 
leading up to this P «$ 
electrically safe appara^ 0 

H°W' w'as it done 7 \ af 
urally this is the first ques ' 
tion of those who have no 
previous knowledge or have 
had no opportunity to see 
the apparatus. I n the 
descriptive matter which 
follows, there will be no 
attempt to explain all of the 
technicalities involved, but 
rather the general principles 
of design and the results 
realized from the standpoint 
ot operation of the equip¬ 
ment. 

Every one is familiar with 
the general scheme of x-ray 
equipments prevailing for 
years, in which the trans¬ 
former for producing high 
voltages is always more or 
less remote from the x-ray 
tube, and necessitating a system ot conductors 
between the transformer and tube. It is this 
system that has required the constant vigilance ot 
every one present in the x-ray room, lest someone 
accidentally come in contact with the high voltage 
current and suffer serious injury or electrocution. 
I hut there have not been more accidents of this 

"uture in the past, may be credited largely to the 
c j iro ,IIH ^ vigilance on the part of the 
roentgenologist and Ins assistants in the x-ray 
r0o,T ’, R '"'"tgen societies have done a great deal 
" 'National work in this respect and 
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the design of equipment and the manner ot its 
installation, to reduce the dangers of high voltage 
as much as possible. 

Even so, and in spite of improvements in 
apparatus, danger around x-ray equipment con¬ 
tinued to exact its toll. So long as the x-ray tube 
remained remote from the transformer, total elimi¬ 
nation ot danger was impossible. It was evident 
that a revolutionary change in principles of design 
could be the only solution to the problem that 
the fundamental principles of design which had 
been standard for so many 
years would have to be set 
aside. 

It was a challenge to re¬ 
search and to engineering 
ingenuity. As the facilities 
of the General Electric X-Ray 
Corporation had proved 
equal to other great problems, 
this new problem was sub¬ 
mitted to Mr. Wantz and 
his associates, whose life time 
experience in this field, and 
record of brilliant achieve¬ 
ments, were promising of a 
solution, if at all feasible. 

To review', even briefly, 
the arduous w-ork ot several 
years in this development 
would require considerably 
more space than here avail¬ 
able. Suffice it, therefore, to 
record what is now realized, 
after a long and determined 
effort which would not rec¬ 
ognize failure. 



oil immersion or all high volt** 
container or tank which is reie? ed ?**■ * . 
head. Fig. 3 is a close-up view rf***e£ 
cons^ts ot a solid aluminum castrnl i 
which are mounted the step-up tr -V ‘ 
ment transformer and a sneciallv a 0rtt *r 
idge tube all completely U&ftm $ 
in the oil within the head The i- lmineT %. 
sealed in a manner that makes it oiwV ^ 
permitting its use at any desired positioff ^ ^ 

It will therefore be seen that the 

required on the app^J 
Proper is an insulated 5 
that brings the low v 0 & 
current to the transit 
in th * tube head, much^ 
same as a cable is used to 
conduct current to other 
electrically operated equip 
ment in the laboratory ' 


The only electrical connection to the apparatus 
proper is this insulated cable which brings the 
low voltage line current to the transformer in the 
tube head, much the same as a cable is used to 
conduct current to other electrically operated 
equipment in the office or laboratory. 


ers 


Oil Immersion Eliminates HighVoltage Dang 

Now to explain briefly how it was done If 
S ' of plaC1 ^ tl ? e x ' ra v tube remote from 

oThivh vnU \° uld * lwa V s i nv olve the danger 

■r-'iwP’ thCn t method would Nive to 

A & the cn * ineers - Alld it was. 
x-Tay ’ dlCn ’ w ould be to bring the 

that rh, fa r a7nT er ^ close proximity 
t»on of high voltage con- 

.SS|L mght * ' work «J out 

•- Practicable from an 

, ' l j ha * been realised. 

vJ-S* KA k W conductor* 
ir. Victor Mode 



ouel “A” Shock 
ny the expedient 


Banishes Worry About 
the Safety Factor 

A roentgenologist who 
had been using the Victor 
Shock Proof Unit for some 
months was a visitor at the 
factory recently, and in¬ 
formed us that we cannot 
put too much stress on the 
safety feature of this appa¬ 
ratus. His own experience 
in this comparatively short 
period stands out in marked 
contrast with his many 
years’ previous experience in 
the x-ray laboratory, from 
the standpoint of ease of mind of the operator 
and its effect on patients. He reminded us ot his 
former routine of constant vigilance and the 
warning given to each patient to remain perfectly 
quiet to avoid contact with the dangerous high 
voltage circuit. He himself was under a strain ot 
responsibility and his necessary precautions had 
the effect of disturbing some patients, often to the 
point of fear, especially in instances where static 
effects of the current, with the tube energized, 
were noticeable. 

Now, in this same laboratory, using the Victor 
Shock Proof Unit, this roentgenologist anJ j 1 * 
assistants have come to a full appreciation of the 
1 1 -y of mind with which they may proceed ^t 
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their work, simply because they may forget entirely 
about this former danger of electrical -hock The 
concentration is now on the work in hand, which 
can lx* done more effectively with the increased 
range of applications that the apparatus makes 
possible, and with a considerable saving in time. 

Coolidge Tube is Designed Specifically 
for This Unit 

The Coolidge tube here used is a Victor prod' 
uct, designed specifically for the Victor Shock 

Proof Unit. 

Instead of resorting to an 
adaptation of one of the 
standard Coolidge tubes and 
designing an apparatus to so 
accommodate it as to have 
some semblance of being 
electrically safe, Victor en¬ 
gineers took another course. 

First, they conceived the 
idea of how a shock proof 
apparatus might he realized, 
and regardless of whether or 
not certain long established 
principles of design would 
have to be discarded. As no 
x-ray tube was available for 
the purpose, a special tube 
was developed to meet the 
specific requirements. For 
similar reasons, radically new 
principles of design were 
introduced throughout the 
apparatus in order to realize 
the goal sought. 

It would have been a 
comparatively simple matter 


expressed at the faciktv , 
may oe shifted to any 
along the entire length or' tW. 
and beyond the end of the ta ~~ 



scopy. 





Self-rectifying, oil-immersed, radiator type Cool¬ 
idge x-ray tube used in the Model "A” Shoek 
Proof Unit. Its unique design insures rapid heat 
dissipation, with a consequent increase in tube 
life and efficiency. 


tX m ° ne the standard types of Coolidge 
'o^e bnT e rk lmpr u V1Sed desi ^ n which would 
former and ^ hl § h tension trans- 

X between S g Y thc el L ectncaI connec- 
Powfble con tact and sh h °h aS n t0 u C remote trom 
abandoned ‘or th^ X But the ldea had to be 
sign, Te tXeX mP S reaSOn that such a de- 
mu.-di re> rricMon onm' Ca 1 | mnatlons ’ placed too 
‘be ieured Sbd,r v ‘ P f atl0n ' Tha ^tosay, 
were not to ho had whX ° ( a PP Iic »tion 

/ the same tube both 

H. 



The Coolidge tube as speciallv A* 
exclusively with the Victor Sho^T^* 
Unit, establishes a notable achieved 001 
standpoint of compactness in relatin'^ ’ Tc * ^ 

In size it is considerably smaller tX° 
tube of a corresponding capacity "Vf * 
become possible by the method 0 t m Ihte h% 

oil which permits the u ? !r ' 
an anode approxim^f « 
as long as that of the 
ard radiator type tuhe^J 
viously, the heat deveW, ' 
O" the face of 

passes out of the tube at 

considerably more rapid ra te 4 

and is quickly dissipated by 
the oil surrounding rf,e 
anode radiator; further 
more, the glass wall of the 
tube being surrounded by 
oil is another factor con¬ 
tributing to heat dissipation 
As 90% of tube failures is 
caused by excessive heat, the 
importance of this highly 
efficient cooling method 
should not be overlooked. 
Experiments for comparison 
have been made with iden¬ 
tical operating loads, at the 
conclusion of which the tube 
operated in air was too hot 
to be touched, while the 

tube in oil was cool. 

The above information is of outstanding inter¬ 
est, for it has to do with increased tube efficiency 
and tube life, both of which the x-ray profession 
will readily appreciate. 

The expansion and contraction of the oil within 
the tube head, due to temperature changes, are 
compensated for by a series of bellows (so-called 
sylphon regulators) which operate automatically 
to maintain the proper operating conditions 
within the tube head at all times. 

With these provisions, tube trouble has been 
pun. tically eliminated and may now be consider 1 - 
a nc gligible factor. 
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The importance of a means of compensation for 
changes in the volume of oil. enabling the outfit to 
operate as well in the tropics as in the frigi d cories, 
cannot be over estimated. No shock proof appa¬ 
ratus of this type can operate over an extensive 
period of time at maximum capacity, with a satis¬ 
factory regularity of performance, without an 
adequate system of pressure control as has been 
provided here. 

New Principles of Design Result 
in Increased Flexibility 

With all high voltages confined within the tube 

head and completely 
insulated in oil, the 
next problem in de¬ 
signing the apparatus 
was to provide means 
for manipulating this 
integral part. Any 
sacrifice in the flexi¬ 
bility of operation of 
equipment would, at 
best, mean a compro¬ 
mise somew'hat disap¬ 
pointing. Here was 
added bulk and weight 
to contend with, in 
face of the fact that an 
appreciable extent of 
wieldiness was quite 
essential. The several 
illustrations herein 
will give some idea of 



tins 


penr- 


moYemeni crosswise -H? »- 
its length. 

From the description up to 
seen that so far as vertical, kmgttiv-u,* S 
w ise movements of the tube are Anc 
has been possible in x-ray 
designs is incorporated in this new : ° r ^ 
Victor designers did not stop -hero V 

be seen. [ e '» ao . 4 . 


X-RAY APPARATUS ACCIDENT 

From "The Lancet” (London), Jan. 5, 1929 

An unfortunate accident at the Royal Infirmary at Hull was 
investigated by the Hull coroner on Dec. 18th. A girl, 8 years 
of age, had fallen on the ice and broken her arm, and was 
taken to the Infirmary for x-ray examination. During the 
third examination a nurse moved to another part of the room, 
and by so doing completed an electric circuit, with the effect 
that the child was killed, the child’s mother who was holding 
the child’s hand) received a severe shock and the nurse also 
was injured. Dr. C. R. Moore, who was in charge of the x-ray 
apparatus, said he gave the usual warning to those in the room 
not to touch the wires. Dr. J. E. Bannen, hon. radiologist to 
the Infirmary, explained at the inquest that, by going to the 
dangerous side of the table while the high-tension circuit was 
in operation, the nurse unwittingly placed herself in an ideal 
position—even if she did not actually touch the wires, but 
merely went near them—to form a complete electric circuit 
sufficient even at a low voltage to kill the child. There was no 
efficient method, he added, for insulating the leads. The jury 
returned a verdict of “accidental death.” The coroner stated 
that there was no question of any culpability on the nurse’s 
part; she had given her evidence with commendable candour. 
The admission to the x-ray room of inexperienced persons 
was, he remarked, a question to be considered by the in¬ 
firmary authorities. 



how this problem, too 

SneS e V;° rked r 50 in g e ™usly hy the de- 
the table i ^ tW ° upn S ht columns back of 
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lem of weight L< 08 overcome the prob- 
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quickly and easily. 

the tube head H-uv, ^ pportin 8 the carriage for 
»*** on roller £arin^ n d ^ n floor ra,ls and 
of the tube head to r ° V,deS ,t>r the move- 

em,r ^ ’’^Kth of the table P ? lnt alon 8 the 

■J** 1 *'***! detail, beer, w'/l P< T tT ’ ly the 
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Only One Tube Required for Entire 
Range of Radiography and F| UOf * 

Bear in mind that the tube head as it iTm^ * 

on the carriage mav ^ 
rotated on lt# a * 
through 32Q degree 
that is to say, the 
rays may be directed 
from any angle with- 
m this radius; also 
the tact that the tube 
head on its carnage 
may be brought down 
to any height along 
the two vertical sup¬ 
porting columns, and 
down so far that the 
tube head may be po¬ 
sitioned under the 
table, and swiveled to 
direct the rays up¬ 
ward or angularly 
through the table top. 
Thus one x-ray tube 
serves for both radi¬ 
ography and fluoroscopy, over or under the table. 
It is another departure from design that has been 
standard for many years. 

Shock Proof Feature in This Unit Does Not 
Limit Diagnostic Range, Radiographically 
or Fluoroscopically 

Another point which makes the Victor Shock 
Proof Unit distinctive is that its exclusive design 
provides for both radiographic and fluoroscopic 
diagnosis. The roentgenologist is not obliged to 
buy an apparatus which limits its service to that 
°f fluoroscopy, nor to that of radiography. Tht 
ingenious design of the Victor Unit has provided 
•n a combination fluoroscopic and radiographic 
scrvici, with one and the same tube that may he 
1 u over or under the table, at any position along 

1 ’ 1 and at any height, and directed from any 
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angle, including angles never before possible with 
medical x ray equipment. 

Thus the user of the Victor Shock Proof Unit 
realizes a greater flexibility and a wider range ot 
diagnostic applications than ever before available 
to him in any other type of x-ray apparatus. 

Introduces New Possibilities 
in Technic 

Many roentgenologists who have seen working 
demonstrations of the apparatus are virtually 
astounded at the possibilities 
which present themselves as 
a result of these radical 
changes in design. To be able 
to direct the x-rays from any 
angle above or beneath 
the table, including cross¬ 
fire at any angle from the 
edge of the table, all with 
the same tube, is acclaimed 
not only an innovation, but 
a development that will en¬ 
able the roentgenologist to 
view' the patient radiograph¬ 
ically and fluoroscopically, 
in positions and from angles 
never before possible with 
any other type ot apparatus. 

The full significance of 
the preceding statement is 
readily appreciated w’hen 
one considers that in this 
instance the designers were 
not restrained by the limi¬ 
tations which heretofore 
have been imposed by the 
presence of high voltage 
conductors to the x-ray tube. 

In previous designs the fac¬ 
tor of ample clearance of 
high voltage conductors was a constant barrier 
to a realization of the flexibility actually desired. 
Now thr flexbility, which is not only desirable 
but e-sential to complete radiographic diagnosis 
;n many ca-.es, may be had without thought 
or rear of any danger from high voltage. 


Simplifiet the Handling 
of Difficult Caies 

i ':r ' or advantage which this brings to 
operator in the handling of diffu ult < a < ol .1 




or uncontrollable patient who or - 
equipment may at any moment im®^ 
tact some part or his body with a V T y CQtv 
wire or one of the terminals of x '' ohi S« 
Again, in the radiography and ' rut * 

infants and children:'also the msane^n^' w® 
types of irresponsible patients \\] - 


mav 


now 


have the advantages of complete x-rav 
ti°n without the operator having r 0 
concern to possibility of danger from high 
to his natienr rn him<u»lf __ ® 


his patient, to himself or to 



Lateral or “crossfire" fluoroscopy as well as radi¬ 
ography, from head to foot, becomes just as 
practical as in the horizontal or vertical positions. 
By elevating the arms the chest may be fluoro- 
scoped or radiographed in this position; likewise 
the extremities laterally. As there are no high 
tension connections to be avoided, the position¬ 
ing of the tube head and screen may be made to 
the best advantage. 


th 

fiurr.l 




'/y-. For instance, with the nervous 


anyone else m 
the room, regardless of their 
close proximity or actual 
contact with the apparatus 
or patient, or both. 

, Aeddent cases, too. mav 
be handled to much better 
advantage, especially in those 
conditions which, due to 
serious injuries, make it 
difficult and sometimes im¬ 
possible to move or manipu¬ 
late the patient to obtain the 
best position for radiography 
or fluoroscopy of a part. 
With the Model “A" Shock 
Proof Unit this will, in the 
majority of such cases, be 
unnecessary, tor with the 
flexibility of the tube head, 
the rays may be directed at 
any angle from above, below 
or the side of the table. In 
other w'ords, the tube is 
positioned to the patient, 
rather than the patient to 
the tube. 

Considered also from the 
standpoint ot fracture cases, 
this Shock Proof X-Ray Ap¬ 
paratus will prove itself in¬ 
valuable, particularly in the setting of fractures. 
Because of the flexibility of the outfit, manipula¬ 
tion of the part is reduced to a minimum. The 
operator and his assistant are free to w'ork close 
to the patient during radiographic or fluoroscopic 
examination as there are no high voltage conduc¬ 
tors to be avoided. 

Furthermore, the elimination ot exposed high 
voltage conductors has also eliminated corona 
discharges or sparking, thus minimizing the risk 
of explosion when an anaesthetic is being 
used. 


, w.. 
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Another Departure in Table Design 

A study of the illustrations will reveal the fact 
that the table represents another departure from 
the long established general principles of design. 
Complications have been dismissed by the elimi¬ 
nation of the usual high voltage conductors under¬ 
neath the table, with a resulting simplification in 
design that greatly facilitates manipulation in 
every way. 

The table top may be raised or lowered at 
either end by a crank and 
worm gear arrangement, 
automatic locking devices 
retaining any of the angular 
positions to which it may be 
adjusted. 

Incorporates Potter-Bucky 
Diaphragm 

The table is also equipped 
with the standard Victor 
curved type Potter-Bucky 
diaphragm, which by a 
counterbalancing system is 
movable along the entire 
length of the table. When a 
flat surface is desired on the 
table, a q-section wood top 
is placed over the regular 
trough top. 


Vertical Fluoroscope Used 
Also for Chest Radiography 

Another important item 
in the complete unit is the 
vertical roentgenoscope, its 
position, as shown in the il¬ 
lustrations, being at the end 
of the table. 

Fig. s shows how the 
tube head 1- shifted along the rails into position 
for fluoroscopy, while the fluoroscopic screen 
swings quickly into its natural position. 

See ako Figs. 4 and 7, showing how the unit is 
arranged for horizontal fluoroscopy from below 
and across hoe ‘able, respectively. Note how the 
ijr.jversa! or *-:d arm winch carries the fluoro- 
teopre screen : ideally placed for the utmost con- 
venter*-* m ah these manipulations. 

ki flv*oscopy t the dual shutters in the tube 
head are opera ‘ed through a -,et of levers mounted 
|» aft exterior arm >/hu.U serve ■ also as a means 



Radiography of the patient in upright posi¬ 
tion, either of chest or head, becomes a 
simple procedure with this apparatus. The tube 
head may be placed at any distance along the 
floor rail, and adjusted to any desired degree oi 
angulation. A cassette holder is provided on the 
back of the vertical roentgenoscope for this pur¬ 
pose. The Bucky diaphragm may also be used. 



tor moving the tube head. Thi* 

attached and detached. ' ' ^ ls ^Mddy 

The vertical roentgenoscope serves a a , 
pose, m that it is also provided Wl rh PUr 
frame work for the accommodation 
all sizes, and in either position Fw T u ? 01 
how readily the apparatus adapt., ijjf , 
radiography with patient standing The 
settes may be changed by hand sufficiently X 
tor a considerable range of ordinary stereos- 0 
work. However, if 
greatest speed and conve¬ 
nience is desired in stereos¬ 
copy, the Victor Balanced 
Cassette Changer is recom¬ 
mended, to be installed at 
the opposite end of the Unit, 
as seen on pages 20 and 21 

Ideal Facilities for 
Stereoscopic Radiography 

A stereoscopic shift of the 
tube head horizontally may 
be accomplished with the 
same facility as with the 
regular Victor tube stands, 
and applies to any position 
in which the tube head may 
be placed. 

To shift the tube verti¬ 
cally, as for stereos of the 
chest with patient standing, 
a new motor operated shift¬ 
ing device may be attached 
to one of the upright col¬ 
umns supporting the tube 
head. This device consists 
of a small electric motor and 
gearing arrangement, ener¬ 
gized through a push-button 
switch to shift the tube head quickly into posi¬ 
tion, without jar or vibration. The extent of 
vertical shift is selective within a range of 2 2 1:0 
7 inches, and the correct shift tor any target to- 
him distance is obtained without calculation, as 
the shifting device is calibrated in target to him 
inches and settings are made accordingly. 

When the Victor Balanced Cassette Changer i» 
used in combination with this equipment, t c 
magnetic release on same may be actuated simu 
tuncously with the vertical shift device for t < 
tiitx- head, through the one push button. 
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The Operator’* Control Stand 

Sever More has there teen such complete 
centralization of the various operating controls, 
nor simplification of these various controls to -he 
extent realized with this apparatus l rovuuon is 
made for obtaining as automatically as possible, 
the desired current values to the tube, giving the 
operator an absolutely definite basis for each and 
every exposure. 


is or' a refinement nev« oefore 
x-ray equipment. Opposite 


the tube 

on any x--... ______ 

1 ■ - r C or.f ,* 

these 4 < buttons the operator mav read or -K 

dial, the kilovolts peak applying to tha: parncc'S 
button, at io. to and 50 nuBi a m peres resoec”'»e' 
Which means that the so-called button technic 
with its simplicity may be used tor the nr- 
with accuracy.^^^^^^^^^^H 


t tstae 


1. 


3- 

4- 


This control system, 
as it is mounted in the 
separate floor cabinet, 
incorporates the fol¬ 
lowing units: 

Auto-transformer 
(45 point) with 
calibration chart 

(K.v. P. and Ma.) 
on dial 

LineVoltageCom- 
pensator 
Voltmeter 
Victor-Kearsley 
Stabilizer 
Stabilizer Cut- 
Out Switch 

6 . Coolidge Filament 
Regulator 

7. Stabilized Timer 
with oil circuit 
breaker and foot 
switch 

8 . Milliammeter 

9. Pilot Light 
10. Main Power 

Switch 

Here, too, the oper¬ 
ator is completely pro¬ 
tected against contact 

with electrically live parts, as they are all housed 
within the cabinet and accessible only by remova 
of the paneL. Flexible cables connect the control 
system to the power supply and apparatus, mak¬ 
ing it easy to move the cabinet to the most con- 
ver ;er.t position for the work in hand. 

Auto-Transformer Dial Serves as 
a Calibration Chart 

With x" ■ ep of adjustment through the single 

fever auto-Tamiormer, the regulation of Kv. P. to 


Extract From 

“DANGERS OF THE X-RAY’ 

By Sinclair Tousey, A M , M D. 

Physical Therapeutics, February, 192* 

“Three sources of danger exist. The generating current, 
which was originally capable only of trivial shocks, now can 
anddoes kill persons. The x-ray itself is another source of 
danger ; and a third is the contamination of the air resulting 
from the high tension discharge. 

“Injuries from the high tension current. One of the recent 
victims was the operator himself, a French scientist who had 
done fine work all through the war and was an important con¬ 
tributor to the literature of the subject. Another was a 
patient having a radiograph made of his 

instantaneous in both cases, in spite of prompt efforts at 
resuscitation. Certain parts of the x-ray tube and of the con- 
diirtine wires are charged with a deadly voltage, often sixty 

thousand to a hundred thousand and sometimes even two 
thousand to a nun a u but very 

musfbe kept at a sufficient distance from any person. 

“The ordinary x-ray tube has the ray directed at a right 
the sides, while there are prolongations at the ends 
offfie tube. It is these prolongations which are dangerous 
and which must be kept at a safe distance. 

Prevention of Electric Injuries in Roentgen ^fe- Groedel 
tr D0 ; n t out that the modern transformers with tube 

ErE 

be required by law. journal. May 23. ms 

(Meduinische Klinik, Berlin. March 27. 1925) 


Fatal Accident in Roentgen Ray Laboratory. Polgar re- 
^SiiSS^L of death of . ««««» «•««£,<> »„■ 

srsvs sszvzt *»the • 

present problem in roentgenology. 

’SS&’iSUn?*™ m 1926) 


Volume Compenwto, 

Insures Correctness 
of Kv. P. Readings 

The Kv.P. readings 
tor the various buttons 
on the auto-transior 
mer are made depend¬ 
ably accurate by the 
interposition of a volt 
age compensator be¬ 
tween the power line 
and the auto-transfor- 
mer. Any voltage 
variation that takes 
place on the power 
line is quickly detec¬ 
ted on the voltmeter, 
and it is then only 
necessary to adjust 
the voltage compen¬ 
sator until a reading 
of 230 volts is shown 
by the indicator. So 
long as this voltage is 
maintained, the kilo¬ 
volt peak scale on the 
auto-transformer dial 
serves as an accurate 
calibration chart tor 
the milliamperages 
given. 



Victor-Kearsley Stabilizer Maintains 
Constant Tube Milliamperage 

The designers of this Victor outfit could not 

consider it finished without proving ^ 
Victor-Kearsley Stabilizer, on which roentg 
gists have come to rely tor holding the miUun^ 
perage through the Coolidge tu >- g 

regardless of either filament current va^^ 
or variations in high voltage. T is it 1S 

from every other type of stabilizer, m tha i 
not intended to stabilize voltages from the i 


> 
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line; instead it is operated by the current within 
the tube itself and changes the filament current 
by an amount sufficient to offset changes in line 
voltage and tube filament resistance. 

Standardized radiographic technic has become 
more and more valuable for the consistent produc¬ 
tion of films of good diagnostic qualities, by the 
introduction of facilities for maintaining certain 
important factors constant. The Victor-Kearsley 
Stabilizer is one of the most valuable devices that 
has been introduced with this in mind. Without 
it one must contend with a 
varying factor that may at 
any moment upset the most 
exacting and carefully 
planned technic. 

For these very good rea¬ 
sons, the Victor-Kearsley 
Stabilizer was considered in¬ 
dispensable to a realization 
of full possibilities with the 
Shock Proof Unit. 

Victor Stabilized Timer 
Adapted to Unit 

The Victor Stabilized 
Timer is familiar to prob¬ 
ably most readers, either 
from having used it or seen 
it operated in Victor equip¬ 
ped laboratories everywhere. 

Its proven accuracy and re¬ 
liable operation are appreci¬ 
ated as a means of controlling 
the time factor, and it is 
considered indispensable to 
the success of standardized 
technic. 

The timer has a range of 
settings from i/2oth second 
to 20 seconds, and is equip¬ 
ped with an oil circuit breaker. The push button 
switch for the timer serves also as an x-ray 
switch for the Shock Proof Unit. 


longed. 

Unit Plan of Construction Permits Va’iation oi 
Installation According to Special Ranges 
of Service 

Some idea of the flexibility of installation n\a> 
be gained by reference to Fig. 10. In this instance 
the table has been omitted. Where a special type 
of work is intended, to the exclusion of the table. 

or with some apparatus or 
a special nature, such an 
arrangement will lend itself 
readily. By this it will he 
seen that the table is not 
essential to the support of 
the tube head. 

The vertical roentgeno 
scope, while showm in the 
same illustration, may like 
wise be eliminated without 
impairing the operating ef¬ 
ficiency of the remaining 
units. 

Thus practically any un¬ 
usual requirement tor spe¬ 
cialized work may be worked 
out to the utmost facility, 
offering advantages that are 
not available with any other 
type of x-ray equipment, to 
say nothing of new possi¬ 
bilities. 

Operation Not Affected by 
Humidity or Altitude 

In addition to absolute 
electrical safety that is ob¬ 
tained by oil-immersion of 
all high voltage parts, an¬ 
other very decided advan¬ 
tage is realized in the fact that this insulating 
method makes the outfit impervious to all atmos¬ 
pheric variations, of which extreme humidity is 
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tube testing before making -r. exposure This 
eliminated, the hie or the tune > obviously oro- 



For vertical fluoroscopy ami orthodiography. 
the tube head is brought into position along 
the floor rail and the screen swung in front. The 
tube head may be tilted up and down or cross¬ 
wise. The screen may be attached to the tube 
head, automatically centering it, or it may be 
disconnected to allow independent movement of 
the tube head, as for orthodiography. 


Maximum Tube Protection 

ir h the various operating factors worked out 
*c> ->t h a ruined and absolute control, and the 
Kv k value.--, predetermined for every button on 
the sujt/vtransformer control, at either io, 20 or 
30 mJkmpereft. and the Victor-Kearsley Stabilize! 
m the circuit with which to set for any desired 
cemtant tube milliamperage, thcr • 1 u<> mvd j<n 

c w -«ofrp— 


probably the most troublesome in operating 
other types of x-ray equipment. 

For the same reason the problem of altitude 
may be dismissed, once and for all, when operating 
this fhock Proof Unit. The output will be the 
same at high altitudes as at sea level. 

h is reasonable to conclude that the output of 
this apparatus will equal that of other much 
heavier apparatus in some localities. 
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Silent Operation 

Where silent operation is required, as in the 
radiography of children and nervous patients, the 
Shock Proof Unit is the answer. Logically, as it 
has a self rectifying tube which together with the 
step up transformer is oil immersed and sealed. 

The only sounds from any part of the equipment 
is the slight buzz of the stabilizer or the small 
motor on the timer, and usually detected onl> > 
the operator at the control stand. 

A Complete X-Ray Plant 
in a Space Not Much Larger 

than Required for an 
X-Ray Table 

The compactness of the 
Model “A” Shock Proof 
Unit is a feature which alone 
will appeal to many who 
have the problem of limited 
space to contend with. Here 
it becomes possible to render 
a complete diagnostic service 
- vertical, horizontal and 
angular radiography, fluoro- 
scopy and orthodiagraphy - 
in one room. It will prove 
an economic factor where 
floor space rental runs high. 

From the fact that this 
equipment is practically self' 
contained, requiring only an 
electric service outlet from 
which it is energized, thus 
eliminating all overhead 
wiring, its installation be' 
comes a comparatively sim- 
pie matter. In fact, it 
amounts to literally setting 
it down in the room, and the 
time required is a few hours instead of days as 
heretofore This feature will be especially appre- 
should it become necessary, at some future 
*m.e. to change the location of the equipment. 

Range 

The rar/je of ervice intended with this outlit 
m that of all routine radiographic and fluoroscopic 
du/.'-o . a well as superficial x-ray therapy as 
practiced today. 

a tts*' lefirnte idea of the radiographic range 
» to he had when ft la said that with a i?o pound 
O *h" h - • at di tance 


mav be made in 1 10 second, as routine proced¬ 
ure. At 72' distance in 1 a second. On the same 
size patient radiographs of the gastro-intesunal 
tractf without the use of the Buckv diaphragm, 
in 3 10 second. 

Using double intensifying screens, radiographs 
of the extremities are obtainable in 1 10 second; 
lateral head in V% second; posterior-anterior head 
in 1 Yi seconds; mastoids in 5 10 to 1 •> second. 

Very satisfactory radiographs may also be ob¬ 
tained on heavier parts of 
the body; for instance the 
lumbar spine, using a Bucky 
diaphragm, with an exposure 
of 2 to 10 seconds. 

The increased flexibility 
due to the elimination of the 
dangers of electrical shock 
with this unit has increased 
its range and value in fluoros¬ 
copy just as it has in radiog¬ 
raphy. The profession has 
tor years requested not only 
a wider range of angular 
fluoroscopy but also shorter 
focal-skin distances. Because 
of existing dangers of elec¬ 
trical shock the facilities 
have not been available until 
the advent of the Shock 
Proof Unit. 

The focal -skin distances 
in fluoroscopy with this new 
unit range from 7H" t0 
mV,” m the vertical posi- 

tion, 8H' to.> 7 ' ™ the 
horizontal position, and 0/2 
to 274" in the angular posi¬ 
tions. 

For superficial therapy the 
outfit again holds an advantage due t0 jLjj 
electrical safety, which permits °P^ a treat . 
the tube head in actual contact wi . , 
ment surface if desired, meaning a ou - 
distance of 5 inches. In the latter instance an 
erythema dose would be obtained in qo s 
at s M:i. 

Not an Intermittent Service Outfit 

Operating tests with the Model A■ 

Proof Unit have proved that no limlU crat ed 
lie placed on the length of time it is IT 
wit fun its particular range of apphc.i 

_ -Q 


J01 



The angular range of the Shock Proof tube head 
is especially appreciated m head radiograph;,. 
Occipital, A. P. and lateral head views, the jaw 
teeth, mastoids and sinuses, with or without the 
Buckv diaphragm—all of these parts ® a >“ 
readilv oriented through movement of the tube 
head, and the positions duplicated by means ot 
the two angle scales provided. 
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outfit has withstood tes'- far beyond that to 
which there would he occasion to subject it in 

routine work 

Operating Technic Manual a Guide to High 
Quality Work 

The entirely new principles of design built into 
this apparatus and the many features of advantage 
which these principles 
have introduced, have 
made it possible to 
outline an operative 
procedure that helps 
to obtain radiographs 
of a consistently high 
quality so essential to 
correct interpretation. 

This Operating 
Manual is printed in 
loose leaf form, beauti¬ 
fully bound in leather, 
and gives detailed, il¬ 
lustrated instructions 
on how to proceed in 
the making of a radio¬ 
graph of any part of 
body. This material 
has been thoroughly 
and carefully prepar¬ 
ed, with the view' to 
placing the operator 
at an advantage from 
the very start. Guess 
work and hunch meth¬ 
ods are relegated to 
the past, to be super¬ 
seded by definite steps 
of procedure repre¬ 
senting the shortest 
path to the desired 
end result. With this 
standardized technic, 
duplication of results 

becomes a simple matter, and retakes are reduced 
to a minimum, with a consequent increase in tube 
lire, economy in film consumption, convenience, 
anu a aving of time for the roentgenologist, 
technician and patient. 

One of the Most Important Developments 
in Victor's History 

Reviewing a third of a century’s history of the 
vr *or organization in the manufacture of electro- 


me...i —dl — s ' V *r -.. 

readied winch inw the aeveiopmerc 
that has contributed in no sma.i 
higher standards in the 


c; HT^atus 
measure 

c . . - , quaatv or x-ray work 

Simplincancns m design and improved co—-, 
have enabled the roentgenologist to con^m v 
improve the quality ot his work and obtain am 
formiy satisfactory results through the standard 

ited technic which 


these 


improvement 


"A ROENTGEN ACCIDENT WITH A FATAL 
RESULT THROUGH THE SHORT-CIRCUIT¬ 
ING OF THE SECONDARy CURRENT ' 

By G. A Wetterstrand 

Acta Kadiologica, Vol. V. Fuse. 1, 15: I 1920, No. 23 

“Summary: The writer gives an account of the course and 
causes of a roentgen accident which took place in Finland, in 
1924, and which cost the doctor and the nurse their lives. It 
may be regarded as established that the cause did not lie in 
the apparatus itself but in an unprecedently imprudent 
manipulation of it. When they were trying to centre the tube, 
and when the high-tension current was coupled without a 
break, both the doctor and the nurse came into contact with 
a pole. The distance between them was so small, that a 
series coupling parallel with the roentgen tubes came about, 
and the high tension current found its way in the form of an 
arc of light, involving immediate death. 

“It is evident that measures of isolation and safety are of 
no avail in a case like this, where the cause is to be finally 
sought in a lack of theoretical and practical training. As to 
some extent contributing to the possibility of roentgen 
accidents the writer considers the current practice, whereby 
the purveyor does not in any way try to obtain a guarantee 
that the instrument will be correctly manipulated. This 
delicate and difficult problem seems to me worth discussing.” 


“The accidents caused by x-rays are not the only ones to 
which the radiologist is exposed; he has to consider the high 
tension currents which feed the tube. These currents are 
liable to bring about death, and we still preserve freshly in 
our memory, the electrocution of our highly esteemed co¬ 
worker Jeaugeas. 

“Through an inadvertence or on account of the rupture of a 
wire, the radiologist may come in contact with the high ten¬ 
sion conductor. Depending upon the conditions in which the 
current passes through him, he may receive a violent shock 
and may be electrocuted. The mortal accident usually 
results from the persistence of the electrical contact, caused 
by the muscle contraction of the victim who holds fast to the 
high tension conductor.” 

—Dr. J. Belot, in Journal de Radiologie el d’ Electrologie 
of November, 1926 (Translation) 


from time have made 
possible. 

But the develop 
mem of the Victor 
Shock Proot \ R dV 
Unit is considered hv 
our start of designers 
as probably the most 
important contribu¬ 
tion to x-ray science 
since the advent of the 
Coolidge tube. The 
knowledge and expe 
rience gained during 
these many years are 
reflected in the design 
ot this new apparatus. 
Nothing has been left 
undone to bring to a 
realization the very 
finest piece of Victor 
workmanship ever pre¬ 
sented, in justice to 
the important role to 
which it is believed 
this apparatus will be 
assigned in future ra¬ 
diology. 



A Finished Product, 
Tried and Tested 
to Completion 

While this appara¬ 
tus represents such a radical departure from med¬ 
ical x-ray apparatus as it has been known up to 
the present, it is out of the experimental stages, 
a finished product in every detail. All ot 
the experimental work was completed during the 
several years of development in the Victor Labo¬ 
ratories. 

Now in Use the World Over 

Since its introduction, the Victor Shock Pr° 0 / 
Unit has been installed in hospitals and pby sl 
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Clans' offices in not only the United States and 
Canada, hut in practically every country in the 
world Through constant touch with these users 
through tlie Victor world-wide organization of 
field representatives, we know first hand of its 
record of service, and the increasing appreciation 
and enthusiasm of the roentgenologists and 
technicians who work with the outfit, not only 
tor its safety features, hut also because of the new 
possibilities which it offers in x-ray diagnostic 
service, its reliability, and the consistently high 
uuality of radiographs that they realize with it, 
day in and day out. 

The Victor trade mark as it appears on this 
apparatus is your protection, for it is backed up 
by an organization whose integrity and responsi¬ 


bility are unquestioned, with more than a third oi 
a century's experience in the design and manu 
facture of electro-medical apparatus, wirh an 
established reputation for the utmost m quality 
plus a self-imposed obligation oi technical service 
to every Victor user, that he may at all times 
realize the best possible results with his equip 
ment. 

Never before has there been offered at so nomi¬ 
nal a price the many features and the wide range 
of service represented in the Victor Shock Proof 
Unit. Nowhere can it be duplicated, at any price. 
It is dedicated to that great body of specialists, 
the roentgenologists, who have so immeasurably 
contributed to the advancement of medical sci¬ 
ence, to the ultimate benefit of mankind. 


These additional wording 
views serve to further demon - 
strate the flexibility of the 
apparatus—a flexibility that 
is unprecedented. 
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i ° &% E-Uctru^aiy Safe 


^P*CC Required 

The Mode) 'A ’ Shock Frr XJ f XR ay L 
-jjsure*. overall, 11 ft. a ,n. long, 5 f t . 7 ln ^ 
nd 8 *'• high (3-4x1.7x2.44mj exclusive or the 
J ’ ( rol stand. For convenient operation it should 
te installed in a room not smaller than 17H ft 
jJjU. 10 ft. wide and 9 ft. high (5.33x3.05x2.74m / 

When it is desired to use a Victor Balanced 
("assette Changer in conjunction with this unit 
-^suggested that it he installed as shown on 
Lees iH and 19 and, when this is done, an addi¬ 
tional 2 ft. (61cm.) should be allowed in the room 
Jflgth If a room of this length is not available, 


for Installation 

m die w*d-F - JH -ngan extra ' •• , 

n or die rocro.. ' 

* * moo 1 YmtTrj 

Proor- « ** ^ A 

a°^ occupies a floor s- * ‘ ‘ ^ 

square. v ®- <2xsj,cn 

Should the space available tot uiso.'u- 

ss ^ £ .*SE."53E\S 


SPECIFICATIONS 


Coat Col. No. 

nfr vw, ° 


Model "A" Shock Proof X-Ray Equipment, complete for 
operation on 200-260 volts, 5060 cycle alternating cur¬ 
rent. consisting of: 

Shock Proof Unit proper, i.e., oil-hlled "head" containing 
oil-immersed tube and transformer and equipped with 
fluoroscopic shutters, shutter control and one special 
compression cylinder; fluoroscopic screen staging, support 
columns for "head" and fluoroscopic screen staging, floor 
rails for support columns, and control stand with Stabil¬ 
ized Timer. 

Patterson 12" x 16" Fluoroscopic Screen, A3064 
Tilt Bucky Diaphragm Table, V2952, with curved Buckv 
diaphragm; centering device for same; shoulder rest,and 
compression and immobilizing device. 

Auxiliary Top, 4-section V2953, for Tilt Bucky Table 
Vcrtical Roentgenoscope, V2954, with orthodiagraphic 
adapter. 

Cassette Holder, V2955, for Vertical Roentgenoscope. 
Service Switch, two pole, 60 amperes, V2956. 

Technic Manual, J6240. 

See listings under heading “ Additional Accessories tor 
items not included under this catalog number. 

Approx, shipping weight, 2875 lbs. (1305 kg.). 

Tisel V2960 Model "A" Shock Proof Equipment same as 

V2950, but for operation oh 2°0-260 v°lts. diru cu 
rent. Approx, shipping weight, 3000 lbs. (136. kg. . 

Separate Listings 

Tv M-tmg items, while included in the foregoing listings under V2M> 
VXi60, are giixn individual listings, for convenience when mulling 

•iecch reference thereto. 

r<Pm V2951 Tilt Bucky Diaphragm Table, including shoutoKSt, 

compression and immobilizing ^ evlc V2545 curved 
- Bucky diaphragm and parts to adapt V2545 cur 
Bucky diaphragm to table. Does™* ir clud 11lucky 
dtaphragm. Approx, shipping weight, 430 lbs. (195 Kg 

T ** V2952 Tilt Bucky Diaphragm Table, same as V ^*^ut mclud^ 
iog V2545 curved Bucky Diaphragm. Approx. l 

weight, 515 lbs. (234 kg.). 

A./ ;ary Top ( 4 -sectwn) for . T ‘jL ^27 igy’ 
Table Approx shipping weight, 60 lbs. (27 »K-/ ^ 

Vertical Y'f r.V'vsO'R for MwW A Approx, ship- 
Urn*, iwhxhng orthoduftraphic adapter. PI 

psng *«.g),t. 2V> lb*. (104 kg.). 





Code Cat. No. 

Tigtta V2955 


Cassette Holder t« use with V2954 veitk.il tunugenu 
scope. Approx, shipping weight. - ltw ;g hg 

Zuwig J6240 Technic Manual tor Model "A Sh e,. Pt.v.i \ K 
Umt. 


Additional Accessories 

tru ln.nl f with V 2 V 50 and V 2 Vhl' 

Yeticy V2867 Motor Driven Vertical Stereoscopic Shifter im Mudcl 
"A" Shock Proof X-Rav Unit, when operating on ISO 
volts. 50-60 cycle alternating current A ■{ ■■■ ' shipping 
weight, 20 lbs. f9 kg ). 


Tevit V2869 
Ticig V2934 
Ticuj V2937 
Yield/ V2939 

Zohke A3937 
Tihelj V2964 

Telcolt V2812 

2oguh A3924 
T.h a, V2963 
Tigyn V2962 

Tigik V2956 


Same as V2867. hut tor units operating on 230 volts 
direct current. Approx, shipping weight. 20 lbs 9 kg .. 

Type "A" Compression Cylinder lor Shock Proot X-Ray 
Unit (5” diam.). 

Type “D" Compression Cylinder for Shock Prool X Ray 
Unit (3)4' diam.). 

Type "F" Compression Cylinder tot Shock Proof X-Ray 
Unit (3'diam.). 

Approx, shipping weight of set of above three cyl.n- 
ders, 25 lbs. (11 kg.). 

Extension Compression Cylinder for Shock Devi X-Ra> 
Unit (4' diameter; length. 11 2 w ^ , 

extended). Approximate shipping weight, 8 lbs. (4 kg. 

, in rvvi.-e for V 2954 vertical roentgenoscope. 

Sea lor Viol ('"’A Am0 ' ’ ^ 

ping weight, 40 lbs. (18 kg. ■ 

V1O30 Flat Bucky Diaphragm to 
Vertoltoentgenoscope. Approx, shipping 

weight, 10 lbs. (5 kg - Bucky Fluor* 

Counterbalancing arrangentcntm^ -.; v . ^ Proot 

scop.c Grid whenusdivithM ^ ^ {J kg , 

Unit. Approx, shipping Roaring 

Counterbalancing "Unused with Model''A,, 

US RTS? ■ h,fp ” 

(7 kg-)- . go amperes at 250 

•ffSZS&sa*'* 
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Assignment, 

BEFORE ISSUE. 










Improvement in 

i(5“ x «-vv C*- =* , 


/ 


Dated.,. 


191 


Hew England Patent fl^enoj, 

ESTABLISHED 1866. 

LOUIS M. SCHMIDT, Attorney, 

Registration No. 9115, 

New Britain, Connecticut. 




(C) Jeff Behary 2019 
























/q2 

CAS^Q- O. < 2 -^ ' 

W, u.rrm x,j _ ^ —r 

/s desirous of acquiring an interest therein: 

Sfaut ujlicrcfucc, in consideration of the sum of._ 

Dollar , ttr—TUS in hand paid, the receipt of which is hereby acknowledged, J assigned and 


transferred, and do hereby assign and transfer to the aforesaid 

. / 


id 
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, i9i 

who 


personally appeared before me 
executed the foregoing instrument 


free act and dc cd. 


// Notary P 


ublic. 
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■ AMPBELL 
*0 I L 


Violet Ray. 

Fulguration. 

Auto 

Condensation. 


Patented 
Dec. 19, 1911 
Apr. 22, 1913 


MODEL “L” 
HIGH FREQUENCY 


jESIGNED for 
TNTISTS 


Guaranteed for 
Two Years 
Against Inherent 
Defect 


For Detailed Description, See Other Side 

OUTFIT 

1 Model “L” Coil, with Regulating Socket and Attachment C ord 
1 Auto Pad, with Cords and Metal Hand Electrodes 
1 Universal Handle and Cord 
1 Insulated Gum Electrode 
1 Insulated Cavity Electrode 
1 Insulated Cataphoric Electrode 
1 Insulated Pyorrhea Electrode 
1 Plain Surface Electrode 
1 Fulguration Electrode 

Outfit, complete with operating instructions, boxed ready 
for shipment ..••••• 

Extra for Diagnostic Lamp and Cautery Current 

High-Frequency Currents which have come to take so prominent a 
place in modern medical practice are equally applicable in denta iera 
pen tic work. 

Send for Catalogue of Campbell X-Ray and High-Frequency 

Outfits 


$25.00 

10.00 

1.75 

1.75 

1.75 

1.75 

1.75 

.75 

2.50 


$47.00 

10.00 


CAMPBELL ELECTRIC COMPANY, LYNN, MASS. 
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CAMPBELL COIL, MODEL “ L ” 

Delivers Currents as follows: 

TESLA — for Vacuum Electrodes (Violet Ray). 
FULGURATION — for Desiccation. 

D’ARSONVAL — for Diathermy or Auto Condensation. 


This little coil delivers the highest proportionate efficiency of any high- 
frequency coil ever put on the market. It takes only 50 watts from the pri¬ 
mary circuit and will deliver upward of 500 m.a. in auto condensation, which is 
being used by dentists for its sedative effect previous to anaesthesia. It can 
be operated at a cost of less than one-half cent per hour, and will run con¬ 
tinuously for hours without overheating. 

It has a regulating socket by means of which three strengths of current 
may be obtained. The first and second points are suitable for fulguration, 
and a thin cool spark may be obtained which desiccates but does not cau¬ 
terize. On the second point, a soft full current is obtained for vacuum elec¬ 
trodes suitable for work in cavities and on sensitive surfaces. The third 
point is used for auto condensation. 

Price Model “L” Coil onlv, with attachment cord and regulating socket, 

$ 25 . 00 . 

Note — A low voltage current for operating diagnostic lamp and cautery 
outfits, extra, $10.00. 


We believe that we are safe in saying that there are more CAMPBELL 
X-Ray and High-Frequency outfits in use in the United States than of all 
other makes combined. 

f AMPBELL COILS and Transformers are built in all sizes and types to 
meet the requirements of every branch of the profession from the smallest 
high-frequency generator to the largest complete X-Ray outfit for the mos 
modem hospital. 

Send for catalogue of complete X-Ray and High-Frequency outfits. 


CAMPBELL ELECTRIC COMPANY, LYNN, MASS. 
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X-RAYandHIGH FREQUENCY 
APPARATUS 



<m 






HIGHEST 

AWARD 




PANAMA-PACIFIC 

INTERNATIONAL 

EXPOSITION 

SAN-FRANCISCO 

1915 


MEDAL OF HONOR 


(C) Jeff Behary 2019 


42 










UK -H FRK4jUE.su 

apparatus 


e&M- A • 

r §£ > '/» 

' v A& ‘ mm 





rr**y 





VARD 




PKSKVA 
\NT LR 

EXPC 

SAN 








MEDAL OF HONOR 


(C) Jeff Behary 2019 


43 



















MAil 


Dental Unit 

X-Ray—LowVoltage Switchboard 
High Frequency—Ionization 


A SENSIBLE combination occupying a floor space only eighteen inches 
square. Handsomely finished to match your office furniture. 

Price complete, including lead glass tungsten target X-Ray tube, adjustable tube 
holder, one set of High Frequency electrodes, one set switchboard instruments, 
and one et of ionization instruments. 


Alternating Current ..... 

Direct Current ...... 

Without loni/.ation $50.00 less 


$.*65.00 
440.00 


Catalog, H Ivin a complete description of outfits, will be mailed on request 

CAMPBE IX ELECTRIC COMPANY LYNN, MASSACHUSETTS 


(C) Jeff Behary 2019 


44 













(C) Jeff Behary 2019 


45 




























Dental SureX 
Interrupterless Transformer 


O ADIOGRAPHS on positive films in a flash- I Ins 1 er 'f or^poecl. 

^ necessary in order to produce first-class u Handsomely finished to 

Occupies floor space only twenty-four inches square. Handsomely 

match your office furniture. , . , 

SureX Dental Transformer Number one for Alt ernating "" V ' ’ , 

ing Secondary Voltmeter, Milliammeter, Polarity Ind.cato,, 

I A:iu\ Protective Shield . 

NumD-r Pleven l ube Stand (roiinterbalam ( d) 


I iiny ten'Target X-Ray l ube, seven-itu h • _• 

Price outfit complete, boxed ready for shipment 
f or use on Direct Current < . 


$ 500.00 

65.00 

35.00 

$ 600.00 

650.00 
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aO.OO 


. mbination with the Dental Unit 


n separate case, handsomely finished to match office 
size, 10 "x 10 " x 8 " 

l or use on Direct Current . $65.00 Alternatin' 


75.00 


CAMPBELL ELECTRIC CO 

I, YNN, MASS A Cl 11JSICTTS 


Ionization Apparatus 
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LYNN.MASS. 


Campbell lilectric Mfg. Company 

Lynn, Massachusetts 

Bulletin 

Model “CA” Diathermy 



For Medical and Surgical Diathermy 


A uto-Condensation 

OUDIN 

Dedication 

Stimulating Diathermy 


D’ARSONVAL 

Auto-Induction 

Saturation 

DIATHERMY 


Auto-Conduction 

TESLA 

F liberation 
Sedative Diathermy 


Low Voltage Surging Diathermy 
COAGULATION ENDOTHERMY 

\Iore Diathermy cannot he purchased at any price 

I’nh-nlfii l»r. 19, 1911; April 22, 1913; June 2«. 1917 

i\vi:htk;atk 


(C) Jeff Behary 2019 


50 





























SELECTIVE 

FREQUENCY 

VARIABLE 

VOLUME 


FULLY 

ADJUSTABLE 

DEPENDABLE 

MECHANICALLY 

CORRECT 

SIMPLE 

HIGHEST 

QUALITY 

PRICED 

RIGHT 



SELECTIVE 

VOLTAGE 

VARIABLE 

PENETRATION 

DUAL 

CONTROL 

EFFICIENT 

ELECTRICALLY 

CORRECT 

SILENT 

BEAUTIFUL 

DESIGN 

BUILT 

RIGHT 


Campbell Model “CA” Diathermy Equipment offers an electrical construction of advanced 
character, correct in principle, efficient in operation, and entirely dependable. It reflects the experience of over 
twenty-five years in designing and building High Frequency Apparatus for the Medical Profession. It is con- 
stpjcted to give an extremely HIGH FREQUENCY, variable to meet minute requirements, a SELECTIVE VOLT¬ 
AGE and VOLUME, with a special low voltage COAGULATION current by which the area coagulated can be 
controlled, and dual regulation by means of which changes of current from sedative to stimulating character can 
be instantly accomplished. There are also special terminals for D’ARSONVAL. The method of control is of such 
nature a to make possible extremely fine regulation of all modalities. The OUD 1 N current can be adjusted for 
the most delicate DKSSICATION. 

T" effect of extremely HIGH FREQUENCY is very noticeable by the increased heat in the tissue with less sur- 
faee r,,,- Thi- is due to the fact that it is not necessary to depend entirely on the conduction through the skin, 

* he frequency being sufficiently high to INDUCE current in the tissue. 

Previous attempts to raise internal temperature have been unsuccessful, due to the fact that surface hent has been 
■j'o.-tracle before eternal t.e mperattt r<■ wa "■ sufficiently high. Tliexc HIGH FREQUENCIES, therefore, are consid¬ 
erably more effective for treatment of infections and malignant conditions. 
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Specifications 


CABINET 

Best grade Mahogany in a beautiful Gothic design. 


SPARK GAP 

Newly improved CAMPBELL compensated multiple type, with ample heat radiation, thus giving 
steady, quiet output. Fully enclosed. Non-clogging. Adjustable. Completely protected. 

TRANSFORMERS 

CAM! BELL balanced type, so constructed that it is practically impossible for them to be burned 
out under the most severe use. Most efficient type transformers built. Provided with regulators 
for giving various changes in CURRENT and VOLTAGE output. 

CONDENSOR 

Constructed of the very highest grade of selected mica and insulated under the CAMPBELL im¬ 
pregnation process. So correct in electrical and mechanical construction that over a long period 
of use. only a very slight temperature rise may be detected. Provided with regulator for giving 
variety of FREQUENCY changes. 

OUDIN OSCILLATOR 

Enclosed type. Eliminates corrosion and oxidation. Most efficient type manufactured. 

MILLIAMETER 

Double scale 0-2000 : 0-6000 M. A. 

FOOT SWITCH 

Enclosed and insulated. Positive break. 


CONTROL 

Dual control, positive action, fully adjustable. Safety switch operates independent of foot switch. 
Frequency and voltage (primary) regulation. Very fine adjustment of current obtainable. Suffi¬ 
cient. potential and volume for every purpose. All control knobs insulated. 


MOBILE TABLE 

Mar ogany, to match cabinet. 


Two deep drawers. Quiet roller bearing casters. 


If occasion should arise, machine can be con\enienlly 
the home of (he patient. Handles are provided for (his 


taken (o 
purpose. 



I < VI I' ll I I I f' I 1 


I’tltlfl C’AIOM •’ M rAHMif 
- MamHMI * nil MW* 
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I he Complete and Ideal Office Equipment 
for the Busy Practitioner 

Cat. No. Item 

16101 CAMPBELL MODEL “CA” DIATHERMY GENERATOR, Mahogany, for use on 110 v., 
60 cy., Alternating Current, with cords. 

16102 MILLIAMETER, High Frequency Type, Double Scale 0 - 2000 — 0 - 6000, for measuring 
dosage. 

16104 Set VACUP SPARKLESS DIATHERMY APPLICATORS, Complete. 

16109 INSULATED HANDLE for VACUUM ELECTRODES. 

16110 Set VACUUM ELECTRODES. 

16114 CHAIR for application of D’ARSONVAL Current for AUTO CONDENSATION, INDUC¬ 
TION, CONDUCTION and for SATURATION TREATMENT, etc. 

— OR — 

16124 PAD, same as above except foj; use in conjunction with ordinary office chair. 

16220 Roll DIATHERMY METAL with roller. 

16107 Set COAGULATION INSTRUMENTS with Insulated Handle and Cord. 

16106 Set DESSICATION INSTRUMENTS with Insulated Handle, On and Off Switch Arrange¬ 
ment. 

16108 FOOT SWITCH, High Frequency, Insulated Type. 

16103 MOBILE CABINET, Mahogany, to match 16101, and equipped with silent hospital type 
roller bearing casters. 

NOTE : OUTFIT AS LISTED ABOVE, WITH CHAIR, CATALOGUE NUMBER 56500 
OUTFIT AS LISTED ABOVE, WITH PAD, CATALOGUE NUMBER 51500 


Manufactured by 

CAMPBELL ELECTRIC MANUFACTURING CO. 

LYNN, MASSACHlJSETTS 
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Coolidgc Tube Introduced 

Various patents were issued 
to Kelly, Snook and others in 
the Victor group covering im- 
provements in so-called gas 
X-ray tubes, but of far greater 
importance were the inven¬ 
tions covered by patents issued 
to W. D. Coolidge, No. 1,082,- 
933 on ductile tungsten, No. 
w. d. Coohdge 1,157,925, No. 1,211,091, all 
relating to the hot cathode electron discharge 
tubes, which, together with the inventions oi 
Lemp and Snook on apparatus, first made stabiln 
nation in X-ray work possible. 

Other important patents issued to Coolidgc 
were Nos. 1,205,093, 1,211,376, 1,153,290, 1,215/ 
160, 1,289,672, 1,253,156, 1,211,092, 1,323,836, 
1,355,126, 1,310,001, 1,365,638, 1,326,029, and 

1,328,495. 





W. S. Ke< 
stands at 
tluorosco 
tions ot , 
outstand 
vances 
Kearsley 
trie Com 
of spev 
tnbul 
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!,35 5 ,i 26, i,?.xo,ooi, i, 365 , 6 3 », i, 3 *V»* — 
1 , 328 , 495 - 

Patent No. 1,558,436, issued to I. A. Langmuir 
of the General Electric Com- 
pany on October 20, i 9 a 5 > i s a 
fundamental patent on electron 
discharge apparatus, a patent 
which covers the fundamental 
principle used by Coolidge and 
recognized by Coolidge in his 
patent applications. While this 
patent was not issued until 
1925, the application was filed 
on March 14, 19x6. 



I. A. Langmuir 


I 




line Introduced 
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Snook X-Ray Machine Introduced 

Of almost equal importance 
in progress towards standards 
zation was patent No. 954,0=56 
issued to H. C. Snook, in which 
which was disclosed the adap- 
tation of the Lemp method ot 
rectification ior X-ray use. The 
invention ot Snook practically 
obsolesced the induction coil 
H. C. Snoo\ and static machine as genera¬ 
tors for supplying current to X-ray tubes, and as 
before stated, this invention, coupled with Cool 
idge’s and Langmuir’s hot cathode tube discov ¬ 
eries, were primarily responsible tor the stand¬ 
ardization of X-ray technic. 



(C) Jeff Behary 2019 










Contributions by ^X^antz and Kearsley 


It is not possible, in a short 
statement of this character, to 
specify in detail the function 
and application of the long list 
of patents which were granted 
the various members of our 
group on the development of 
safety devices, control circuits 
and apparatus, X-ray plate tun' 
w. s. Kearsky, jr. nels, plate shifters, X-ray tube 
stands and holders, X-ray tables, stereoscopic and 
fluoroscopic devices, etc. However, the inven¬ 
tions of J. B. Wantz of the Victor Company are 
outstanding in that they mark many notable ad¬ 
vances in apparatus design. 

Kearsley of the General Elec¬ 
tric Company is also deserving 
of special mention for his con¬ 
tribution of the stabilizer 
without which present-day 
standardization would hardly 
be possible. In fact, very few 
of the inventions to the credit 
or Wantz and Kearsley and 
other members of our group 
could be dispensed with with- 

a more or less serious loss to the art. 


/. B. Wantz 
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of Wants and Kearsley and ^ 

other members of our group f B w 
could be dispensed with with¬ 
out a more or less serious loss to the art. 


Maj or Developments Have Emanated from 

Victor Group 


J. B. Warttz 


After Roentgen, this list of inventors, together 
with their inventions as disclosed by patents— 
inventors who were within the Victor group— 
includes practically all of those who contributed 
materially to the advancement of the X-ray art up 
to the present time. 

e Reference to these patents will disclose that in 

i- the X-ray field they covered the construction of 
5 the first tube that was practically useful, all of 
a the devices for regulating and stabilising the de¬ 
gree of vacuum in the so-called gas tubes, means 
for exhausting them, the most useful target or 
anticathode structure, etc., and the inventions of 
Langmuir and Coolidge covered fundamentally 
the hot cathode discharge type of X-ray tubes 
now in practically universal use and known the 
( world over as Coolidge tubes. 

The apparatus inventions covered the more 
useful types of interrupters, without which the 
n induction coils used prior to the transformer era 
ild not have functioned properly. 
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W. D. Coolidgc 
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■ HCME OFFI 

No. 1505 Arch Street, 

PHILADELPHIA, PA. 




BOS 

Pelham Building 
BoyUton St 1 *' 

- ^ 


,toN 


LIST 


CURES- 


- 

HEADACHE-CURE. rt*S5h?a^SSi 

MunyonV BTeadach* Cur© stoj* headache MuuyonV Nerv®,*tn * "X;,as fX ,.-wliO 
ill three minute- It i» anccossful In »" acme ■>">' over-trained I 1 ?. 1 ,,. 

„,id UenwItiK hcadaohM, no nutter what tho It euros oil the »ytnV‘ l „ v iis'- 

MHrc. S> cents. mtPh us lie pressed sptj'f tiie :0 nl«^ 

general sen*HlveI>^^fp*hd»- r ‘ *nd « efr : I ,.l 
INSOMNIA-CURE. tern, failure of Kti*. §o 0 . ftr *;i»u*s 

affection* HI mu rr.‘%vimi or Khur !ooT unu Munyim's Insomnia Cure has cured more the thoughts, ^’‘Yim¬ 
ou the stomach. Mohiuw«ma au „ ,.,1,,,,.. ^ « , u all the other rctnodie* niRlits. imlns in ugJJSaJr^JgJj 

uutic. .•flcn*»ve Pj$»Ub ”5} *1 eircuhm -u. 1 i n: > -1. It act* as a tonic t«. the dizziness. U curijjfiirrre. ^cfel.lalP’ 1 

°L^^:: r ±rf?om h ;r'"! l 5 > hn.sh.U.Bnniod »n» ■.yd-.., ..hm-nti Irritahio rvsth^ andhonr^-g,.^ ** _ 


ctamACH and dyspepsia-cure. 

STOMACH Are iHs»pep«la-Cure 

Mnnyona bU»«»» mid rttmucli 

cures all , ? r ®® ,., l n«,tliRitIoii riaini?ol' food, Uis* »nu .. 

trouble*. »«wll »« flWWP* f the stomach. cause. iTioe, 3b cents 

IMCnti 

tatton ot the. hl ,Th.,^fiS?t.yUi''igwnm 1.ulnd INSOM 

affections of the heart J { or ,i?Tr ft >•»■ *."»■■ d| 

«... 11... Mtiauach, belching u n> u \* , 


_ 1 ... ._ ...... 118 SVM* I,*. < .nuts oh mu tine mill ivrii.™ 

(9XSi?!KV of the Horn- hrain. quiets the nerve* and secures inituml. 

stt rdrs M " " cM " y * .■ 81110 

torv sUxds, dizziness, faintness. utnl lack WORM-CURE. 

energy. hAn . a rtnr i invigorate* stoniachs that Munyon's Worm (Hire causes the prumpi 
h ^t^wifwn^ncd^ hv oveSatinir. or where th< removal of all kinds of worms, pin worms, aim I 
have Jeen wwkened °hM been ir.ir>eitv<' r , i • tmal wnnn*.rnd in,*- worm- Not 

and^iuruStScdldiuSTyrice, 25 tenia ; only is it- nlc t attainediIthoiii harm, hut it 
physic and Injurunw menu.ima . an excellent tonic for weak and ema.-tab A chi', 

large size, ll.ou. dren. Price, 25 cents. 

to rSSS"«! Many.*Stt±KE; ,,,■ U. 

in Vhfl wm* lea lidM, hick or breast, or once to the >ore part.-, he ds Assureulevrn 
iirenci” 5« tn.m one U> cracks, and all anal tnmtika. Price. 25 edits. 

gSS£gft»iil SS?"n7' StTlu'IalS cot IC-CURE 'ND CRYING-BABY* 

{iir!aiar«iR.“:.’ Steens 


whole body. 
81.00. 

Munyon'n . 

recommended, 
lung complaints 


IVi «« 

MUNYONS 00t Df ! ^i 

S«*J5 

.1 J.J-: i< d to theWgLngelC AP^jagrTtf 

|.it,„ ..Iimcg gg IW™?^optbr'’ 

SgSfiSft 


CURE. 

. c . • ,—... Miiuyoii'N C'oiic Cura cures bUtous « , oltc. 

spoedlly cured. V\e can refer to thm. u: , vm „er^ ■ ' ■ colie in chMitn. and grlnlng 

people who have b<.*eti cured of rh* n... . : <>i everv dcscriDtloi«pw>niptly relieves hys- 

thls remedy. It seldom falls to glw relief utter L_j_ 8 iecpk*»m»-as, pain <$>n teething, amliiuicts 
one or two doses, ami almost invariably «niros be- cr y tl Jg pahien. T *- : • " r - ^ nl ' 


and often « ... 
vousneas. Applli 
and impart new 

cents. 

MUNYON’S 

>1 unyon's AVIl 
in its •■urativc c, 
mid it> wondetfra 
sore eyes, sore di 

ulccra It* marvt 
external appl 


afRssss- 


!!««► 


cue or vwi» . . in .... ■ ;. 

fore ouo bottle tins been used. So-eontld. ut are 
we that we can cure any and all Tomis of rheu 
matlsm that we stand ready to raAud the retail 
nrlce paid to any >1110 who falls to reeeii <• -utis 
factory results. Price, i'» cents; large size, 50 

COLD-CURE. 

Munvoo’, Cold Coro i* Kiuraiil-lo . 

,ia«“y fonnof “ «** *“ “ .'> ,w "!«"■ ' 


COUGH-CURE. 

Munyon’a Cough Cure stops cm 
rltation mid Horene* iu the chest, a; 
velonelv as a sooth log and healing l-alm n 
cosed lungs It positively cures lm>neh’ 
with rattling in the Windpipe and tiglr 
the chest; raUliug cough, with setret: 
eus. hoarseness, los» of voice, soreness ot the 
ditheulty in breathing, coughs ftimi ns- 
tarrh: backing roughs of old neo^l 
coogb. with quick hrealbiiig ; hiir.'i<»r. d<: 
and night sweats; in fact, every k>rui <>t 
and all pulmonary diseases, where iV* l' 1 ' 


ally, l'rico, uo . 

HEART-CURE- - to *:,.n 

Mm,)..11'. lieiirt enw JSSSh, n,rr,. 

and 1 r regular actio#. A°pa immc<iUte n- 

..ppresok.il Of the 

lief In case?of ikiceneratlen. n-s-urgi • 

,.1K Sore Tliront t ore onects n lar liisufficlcucy^WpetWPbT. ! ‘/L..V - 

prompt cure in diphtheria and every form of n nd spasms of the mart. Price. - 1 0“ 
sore throat. Price, ® cent*. large sire. 81.00. 

DROPSY-CURE. 

Mtinyon’s Draper Cure inCTOSKS the ->'W 

• •• - . I at,,I ralluirrS 'IT TSli.V 


a-, ■ -r 

Price, 25 cents. 

SORE-THROAT-CURE. 

.Hmiyon’s Sore Throat Cure effects 


fever-cure. 

Miiimm's Fever Cure will break any form .•iuu^uh • i/,upaj - 

or r.-ver it should lie adminlMerci as soon as urine, arrest dropsy, and reux»res dn paica. 

^ -• .. swellings ' — 

accumuli 


OI ICVCr. 11 anouio . 

the fever uppeare. Price. cents 

BLOOD AND SKIN-CURE. 

M.tiivoii** Hloo.l Cure- will pooitlyclv cure 
the worst form of M-rofuia.crvHifa*ras. salt-rhcum. 

ccjMuua, pimples. >yj,:. : -it aflection*. mercurial 
taints, hlorohcR. liver-I H )t>, tetter, ana til tmimr.- 
t:en 01 the Id, S» cents. Special, large 

size, 81.00. 

CROUP-CURE. 

Munyon’K Croup Cure positively controls all 
forms oY croup. Price, 25 wnts. 

MALARIA AND CH I LLS-AN D-FEVER- 
CURE. 

Munyon’H Chills and ^ver Cure lmmedl- - 

, u lv mill permanently cures intermittent fever. ,.| mW iu ft 
chills and“ever, dumb »|oe. ami all forms of price, 82.0U. 
mulnria Price, 25 cents. f BLADDER.cuyje 

Munjnon’s ltiaWd«r furr , - - ' 

ovllllnnc i\f (hi- . ‘ ‘ 


KIllTl' Ul'l ItuwiW 

ig> <»f the fare, hands, fre:. aod .egx ar 
. ....illations of fluid in any part of the &«'. 

Price, 81.00. 

M L^LES-CUR£ 

Munyon’a McmIm Cure carr, - 

safely through an unrk of nuailfE »nd :? a 

pr. -. 1-nuiive o( any«f the bad eff-1*. such a- «■ 
00, running w<- u>iifaetal weaknea^ that 

often follow. Priov* renta 

PLEURISY-CURE. 

Mimyou’s Pletrky fnrr rurr* >b* 

.«r stitches in the ^flnJ tUfcrBaof 

Price, 25 cents. 


GONORRHOEA-CURE. 

Miimoii'n Coiwrbom furr . 

—ms forty-^n l 


» a&d 


ana an pulmonary diseases. wneiBHWWP- •• rwoLERA-MORB^S-CURE. •'•■-^7 

not too far consumed by diaen.-e >*r i«>veic*i >•> , l .| lll i,. l .,..M«jrbu- Cur** prem|itly conditions of the i>M| 

tubercles. Price, 25 cents. Specie.. • > Munyoii ih Ch * d^rlof eholera-mpr- i«amfttlor swddliiL 9 

J1.0U stops the vomd' l Ci^h» It . ure- chob-rain- urine catarrh of the 

CATARRH-CURE. .. [STtuS? Si« alf stimff-. .f-nn!.»i..t- . .. ti. tn.recofmm 

Catarrh Positlvelr Cured, vr- ym» a «»*1 “JS. 
iferer with catarrh? Have you taken a . 1 AST!. MA-CUSE 


...l u , ure- enow , in urine cararru 01 iue ^ ' ■ 

huaaiid relkucairi p< ^ p r; , . nnd dic harge of mnctB in the 

»re- nightly wetting ,,f ' 

vents. StHvlal. large si», tl.00 ,TK ^- 

•«“ mni vwuiui nave vnil (ttKd 1 11,1 /, V, .r AST MA-CUSE _ u 

dnigs and jxttont nnstrums? Arc you tired jf . Herb. guaranteed to SYPHILIS-CURE, 

paving big doctor bdla without i ,pr pc?- .roxyi-m . >t n-thnui in three Munyon’s Bh*o4 Liquid ent.li »te, .. 

you willing to spend 50 centa tor a >to . » m ,,|„S‘.-<1 into trim. u!ar from the syrtem. II ffiiw >y l-lulitu- iiu2£!l ,h 5 

inunently cures cnuirrh by renuivifig . l , _ „ mlnuto f.n.u t,,r burninc the tames, ■yphilltfc ulcen. m>hnbi n ^ ,,f 



. 0e „, ly o„rv^,L,rr„ JKHS ■ 

of the duel,.,. 1 ? If .(I. your fl, p pustl .u \.tV ■ , u-u. .kllwIivA 1 -.. ,u imiT, 6 ! 5 * 

cent bottle of Mm,von's Cut.irrh oir" «»>,» ■* , ri-r .1: ■ " r ,1 ,ii • me | r-'t he blood. »nd MM no U,e ™P U 1«<» ft.-,:, 

cent bottle of O.turrh Tut,let*. Tin- <»*«" • „lll -.tlv.;!> , r,, 1 u '„m 'rice.Soi. p ' *">«•> system 

tltife will etwlloote the fn«n the *>««' : . ... .•-<>>«>» U x I Asthm. n. miinvoN'o,,.. 

and ttao Tnhleu. „ ill eleanw oml lunlthe all oted W |„., i ,„re, S1.0O. MUNYON s VITALUER 

petfta and reatore Ihein lo a liatnmt ami healtlilu rnurw CURE .Munvon * ' U a |! “*e la* yroudrM,,* ' 

condition. WHOOPING-COUGH-CUHt. . stivnethenin* »"•' lo "K'W„tu, '.T 1 ''“Wet, In 

LIVER-CURE Mu,,,mi’. «l,uo,,liiK-CouRh Can i—uJe„l,oliftveIdea nm dow„ „ Hu,i youn, 

Munyon’a JLIvep Cure Isgtmrant''» I: .a«My rellaM. IT..a" Lm. .wletT. 

lively cure biliousness, eonstlpntton. Jaumle 1 DIARRHOEA-CURE. andoldaRe.—r ....^ A 'll or ' '’fl’vss,- 

Miner.a Cure urns any lorm ^^SngU^tS of 2} l u^' 1 ’ 

^tw>t» htebS^fflA artne, - 4 n»l In „f ... .1 "I. I..W*. I™ 1 ': ,i! SSl 'll",■». ■WLfSl£''A?"i tolf .I'ttlrSib 

e e lowneh. twin and n,ra„,.« in the rlel.t side dlrrrlr' • 1 ' , .1 sedpua eaw«nrd,si nur> nnJ feellnas •elf 1l | W «lonc, m,™ 1 

--• -s. --• —• *ui; i'lnts Price, i'. eents. ; youthful idT^lfTj^lIha® t£“ 1 “iew f.! v 

| Sueuul. _ and incapacity for ™atri„,e '„'<»« of ,n*. £on, 

EPILEPSY.CURE. the nervea^ntreAjIvl,, ^' It net, ,Un 

kidney-cure Munyon’s Ki>ile,„y Ctire relieves andlortcn d ^..ujres the wind ,„", e ' life and ?. ."i,"" 

hidney-cuhl. euros epil. i.e . i.iI. nil,■ tits st. Vitmi» “anee, h lt |. Price, »l«r '"fly to el lf 

slunyon'H Kidney Cure liaaliio equal H hySerlaorhi.u'n,,,! u.-Tha such as tultchlns nL "' 0 'W 

cures pains in Ihe back, loins or gnaus- irotn kid- ir j vr eiue ,,f*the 1:,,1 avulsions and spasms 
nev disease. tmlTy and llabhv faceMnopay of the | U clitlclreu Priee «l no ° 
feet and ItmU IKaiuont .fejlra f |«« water. cll,mreu - 1 

seamy urine, darlt-color, I and tnrb'.d urine. Man- MUNYON'S CATHARTIC. 


woru-oot teoll’n 
the Ntdinncb. lavtii rihi m 
under tin* Iowmt riw, dev. 

mnl renipw nights. n!< 
large size, 81.0U- 


NEURALg,. „ 

Munyon’s Nent^j^ "CUr^ 

of faee aebe ar tle^oSloJ^ “re JHlev, 


mvof urine, i’ri, , eeids- ^pecUI. 

FEMALE-CURE. _ . ^ ^Ta!i in‘ (iZ ^0 tSfih^ ^ L EUCPJr H - ^ 

•i tuttl iu tho Irnua pain or diftcoodrt. or , e * n *' Munyon’s 

nnunrar? .a....-,, flow. »ud harmful nltcbeffect* ^£ 25^®^ water con*tltuk* f * 

TSaarss K* 3 Rffi 


FEMALE-CURE. 
Munyoii'* Female Remetllea 
wornauktnd. They aropositiuli 
Ut.luhiiiK a free, natura.1, and • • 


ui«wwMu t iM|UMuiat.«» J. UIO.AA nie> cure ^'T* lu ^ m“ u,c ^^\whTuiM>f^rbe db«'*vcrcd l?. e 3S[w|J^'uIjJ 1 J|flnlv fcd 


ifULt'tiii'EO. |’i"in|’-d- Ki . 

backaobe. btMUlnR*down u4us. 

now and dragging In the hip- 
instils. s«iot.v ma m,*,,.,. 
regulate menstrual peri.4»Jhat 

Price, 2$ cen l- Bpct-iaL 


bad «meU> ¥>4ffl 

charge. On® brt - v 
euro Price, W each 







•« in! large slzf.tl' w uMiuuy cotmniun 

are ui Iinir* tions - See thn ‘ ‘he name Munyon ia apelled with i | et , ef 
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tmroduo 


The Pdue Of nr 1 HE progressive dentist appreciates the great value of 
the Dental 

Radiograph. ™ e X-ray, for it means the elimination of guess¬ 

work, and enables him to give better service to his pa¬ 
tients. The many important uses of the X-ray are known to the majority 
of the profession, as there is scarcely an issue of any of the dental 
journals which does not contain articles illustrated by the radiograph. 
We shall not describe here the many uses of the dental radiograph, but 
instead we refer you to the two text-books listed on page 37 of this 
catalogue. 


DenialX-Ray AY apparatus for the physician’s use has been 

.. on the market for a number of years, but not un¬ 
til, about two years ago, when we designed the apparatus shown in this 
catalogue was there on the market a real dental X-ray machine. By this 
we mean, an apparatus which was designed strictly for the use of the 
dentist. We were aided in the development of our dental X-ray outfits 
by a teacher of twelve years’ experience in dental radiology. The re¬ 
sult is that we have produced an X-ray equipment for the dentist that 
is simple to operate, compact and efficient, attractive in design and 
moderate in cost. The outfits are so designed that they work from 
any electric circuit supplying 1 10 to 220 volts direct or alternating cur¬ 
rent, without the need of any kind of converter or rectifier. Our aim 
is to make and supply only the best, and as a result a number of the 
most prominent dentists and dental colleges in the United' States and'in 
foreign countries are using our standard X-ray equipment. 


R y p^ lose w ^° are un ^ am 'l |ar with radiographic ap- 
Ouifd. paratus a brief description will not be out of place. 

A complete dental X-ray outfit consists of four distinct 
things: They are, (1) the apparatus for generating the high potential 
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Jj X-ray current; (2) the X-ray tube for producing the X-rays; (3) the 

1 X-ray tube stand for holding the X ray tube, directing its rays and 

1 confining them so that no harm results to the operator; (4) photographic 

m materials and accessories for developing the X-ray him or plate. 

3 Tube. The X-rays are produced by tire passage of an 

§j electric current through a highly exhausted glass tube 

g§ (known as the X-ray tube.), having two specially constructed electrodes 

§j (anode and cathode) between which the current passes. The X-ray 

§§ tube has had the air pumped out of it and offers a high resistance to 

ig the passage of an electric current Therefore, an electric current of 

1 high potential (high pressure) is needed to force the passage of e!ec- 

| tricity through the X-ray tube. 


Coil and We use an induction coil with an electrolytic inter¬ 

rupter to produce the high-potential current. About 
30 amperes of low potential current of 110 to 220 volts pressure 
is interrupted and thereby transformed 1 into 10 to 20 milliamperes of 
high-potential current of from 50,000 to 100,000 volts pressure. 


Valve Tube. In order that the electric current passing through an 

X -ray tube produces useful X-rays, the current must 
flow in one fixed direction only. The high electric pressure produced 
by an induction coil and interrupter is not altogether uni-directional, and 
for this reason a valve tube is placed in series with the X-ray tube to 
prevent any current from flowing in the wrong direction. 


Milliammeler The miiliammeter shows the amount of current pas- 

Tpark Cap 8 * n S trough tire X-ray tube, thus indicating the 
relative quantity of X-rays produced. The quality of 
the X-rays or their relative penetration is measured by the spark-gap 
which the X-ray tube “backs up,” that is, the number of inches the 
spark gap is open when the current jumps across the spark gap in pre¬ 
ference to flowing through the X-ray tube. 


fiffllll! 


iii'iwiMimm 


(C) Jeff Behary 2019 





I!!ll[||l!ll!!!] 


l!!lll!!lllll!!ll!l!!ll!!lll!lllllll!!llllll!l!llillllllll!!llll!IH 


Resistance The resistance unit is put in the primary circuit to 

reduce the current so that the X-ray tube, whenever 
required, may be regulated gradually. The resistance is short circuited 
by a switch when the full power is desired' for taking the radiographs. 

The electrical relationship of the different parts which are used tot 
make up our X-rap Coil Outfit is shown on page 26. 


Our Models 
of Dental 
X-Ray Coil 
Machines, 


^AUR Model “S” 8" X-ray coil machine will take 
radiographs of the teeth and 1 the jaws in less than 
ten seconds. Models “L” and “M,” and our “Wall 
Model 12' X-ray coil machines are powerful enough 
to take frontal sinus radiographs, the most difficult of all radiographs, 
m an exposure of about ten seconds, and radiographs of the teeth can 
be taken, if desired, in a fraction of a second with a fast film. With 
the regular slow film the exposure required is from three to five seconds. 

If you wish to take all kinds of dental radiographs including head 
pictures, we recommend 1 our 12" X-ray coil machine. With our 8" 
coil we do not guarantee perfect frontal sinus radiographs, although it is 
possible to obtain fairly good frontal sinus pictures with this machine by 
giving longer exposures. We do guarantee, however, that as good 
radiographs of the teeth can be obtained with any of our machines as 
can be obtained from any of the larger or more expensive machines on 
the market. The explanation of this is as follows: 

itBiiSiiiisiiiiitiiiiiiiiii 

Requirements TUST as the essential requirements for the taking of a 
Good ^ g00 ^ Photograph are proper light and exposure, and 

Radiographs, no movement during the exposure, so the requirements for 
the taking of a perfect radiograph are good qualities of 
X-rays, proper exposure and no movement during exposure. If the 
X-rays have the proper degree of penetration the radiograph can be a 
perfect one no matter how long an exposure is required, provided there 
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is no movement of any kind during the exposure. Of course, the longer 
the exposure, the greater are the chances that there will be movement, 
but experience has shown that in nearly all cases the dental X-ray film 
can be held in the mouth by the patient for a number of seconds with¬ 
out the film or the patient moving. Therefore, the very powerful ma¬ 
chines used by the X-ray specialists and in the hospitals are not needed 
by the dentists. For radiographing the interna] organs such as the 
chest, the heart, and the stomach, the very powerful machines are better 
because they permit the taking of such radiographs in a flash or frac¬ 
tional part of a second. This short exposure is necessary because these 
parts have involuntary movements. It is, therefore, only for general 
work of this kind and not for dental work that the large machines are 
needed. 


Very Short YY/HILE (fig use Q f ver y short exposures in dental 
Exposures. W X-ray work has the advantage of no movement 

of the film, it has the disadvantage of the exposure not being so accu¬ 
rate. For example, if the correct exposure in a certain case should be 
one second, and we give an exposure of only half a second more than 
necessary, or one and a half seconds, the film is fifty per cent, over¬ 
exposed. Again, if the correct exposure should be five seconds, and 
we give five and a half seconds, the film is only ten per cent, overex¬ 
posed. Of course, the same reasoning applies to underexposure. You 
can, therefore, see that more uniform results can be obtained in dental 
radiography when the exposures are not confined to such short limits. 

IIWIIllllltllliilliaillilBIIll 

Tube Stands. UR Dental X-Ray Tube Stand, No. 108, meets 

all the requirements for properly radiographing 
the teeth. Certain additional advantages, however, can be gained by 
using the counter-weighted stand, No. 109. For radiographing all 
parts of the head the Scbamberg Model tube stand. No. 1 10 has no 
equal. We refer you to plates Nos. 10 and 1 1 on pages 24 and 25, 
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which show how easily the proper relative position for X-ray tube and 
X-ray plate may be obtained with comfort to the patient . Plate No. I I 
shows how, with a cloth bandage, the patient’s head is clamped' so it 
is impossible for it to move during the exposure. 

Plates Nos. 8 and 9 on pages 18 and 19 show tube holders mounted 
on X-ray coil cabinets. This arrangement may be the most practical in 
very small offices where a separate tube stand would be in the way. 
The main disadvantage of this arrangement is that the entire cabinet 
must be moved up to the chair to take the radiograph, and therefore the 
X-ray tube cannot be adjusted for the proper angle with the same ease 
and speed as when a separate tube stand is employed. We recommend 
a separate tube stand whenever its use is possible. 

The finish on our tube stands can be made to match any of our X-ray 
coil cabinets, thus making the whole outfit harmonize. 


All tube stands are supplied with lead glass shields 
and Satterlee opaque rubber covers, thus confining 
practically all but the useful rays inside of the protective covering. The 
two sizes of cylinders which are supplied, confine the useful rays to the 
areas desired; the smaller cylinder being used with the films and the 
larger with the plates. The cylinders also assist the operator in properly 
directing the rays. 


Protection, r T , HE pioneers in X-ray work did not know at the be¬ 
ginning anything about the harmful effects of re¬ 
peated exposures to the X-rays and exposed themselves freely to them. 
For example, the fluoroscope was always used with no protection to the 
hands, face or other parts of the body. There was no such protection 
as the lead glass shield, or the lead-lined screen, and' the inevitable re¬ 
sults followed. This should not alarm the dentist as the conditions 
under which he works to-day with the X-ray are entirely different. By 
working behind a lead-lined screen the operator obtains complete and 
absolute protection even from the continual use of the X-rays. The 
film should be held in the mouth by the patient and not by the operator. 
Hie general rule is that no part of the body of the operator should be 
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m C dlreCt Path of the rays - Follow this rule and you will never ex¬ 
perience any harmful effects. 

The patient is not affected because he is not exposed to a sufficient 
quantity of the X-rays even from a number of exposures with the use 
of our machine. Bes.des we have on all our tube stands an aluminum 
d.sc for filtering the soft rays and thus preventing burns absolutely 


PHOTOGRAPHIC materials of various kinds used in denial radio¬ 
graphy are listed m this catalogue on page 30. 

A few varieties of dark room lamps are shown to meet all require- 
* e,e mam l y dental fi l ms a nd small plates have to be de¬ 
veloped, we recommend Dark Room Frosted Ruby an d White Light 
catalogue No. 153. 

For developing Wge p]tes and where a very 5afe ^ {s 
Wratten bafehght Lamp, catalogue No. 151, is recommended 

We have designed a small dark box (see page 33) for the use of 
hose who have no dark room or closet for developing radiographs. 

Ca /TI attenf! ° n ‘ he USefuI ^^ating devices illustrated 
on pages 34 35 and 36, for viewing and exhibiting radiographs. 

fuoe racks and a number of other useful and convenient articles are 
shown on pages 37 and 38. 


On the last pages of the catalog we suggest a few complete equip- 
menu, mcludmg all accessories, to meet different requirements. 





AMERICAN X-RAY EQUIPMENT COMPANY, INC. 


Plate No. 1. 


Plate No. 2. 


Office of a progressive dentist, equipped with complete X-ray out¬ 
fit with model “L” cabinet. The lead protection screen is hinged to 
X-ray coil cabinet, and the tube stand base is rolled underneath the 
cabinet. This arrangement requires very little floor space more than 
that needed for X-ray coil cabinet. 

» 
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DENTAL X-RAY APPARATUS AND ACCESSORIES 


i 




Office of a progressive dentist, equipped with complete X-ray 
outfit with model “M” cabinet. The operator is completely pro¬ 
tected by working the X-ray tube from behind the lead-lined screen. 

The apparatus is placed so that it can be arranged and adjusted 
for taking the radiograph with ease and with speed. 


Plate No. 4 . 


Plate No. 3. 
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No. 101. Standard Model “L” 12" X-Ray Coil Machine. 

Complete machine equipped as shown above with valve tube, 
milliammeter, cord reels and 10 feet of line cable.... $290.00 
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Plate No. 5. 


Interior of Standard Model “L” 12" X-Ray Coil Machine. 
Floor space required, 22" x 24". Height, 36". 
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AMERICAN X-RAY 


EQUIPMENT COMPANY, INC 


No. 102. Standard Model “M” 12 1 


X-Ray Coil Machine. 

Complete machine equipped as shown above with 
valve tube, milliammeter, cord reels and 10 feet 
of line cable . $290.00 
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Plate No. 6. 

Interior of Standard Model “M” 12" X-Ray Coil Machine. 
Floor space required, 15" x 23". Height, 36". 


dental x-ray apparatus and accessories 
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INC. 


No. 103. Standard Model “S” 8" X-Ray Coil Machine. 

The interior arrangement of Model “S” is the 
same as that of Model “M.” Floor space re¬ 
quired, 15" x 15". Height, 36". 

Complete machine equipped as shown above 
with milliammeter, cord reels and 10 feet of 
line cable .$235.00 
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No. 104. Standard Wall Model 12 " X-Ray Coil Machine. 


Complete machine with valve tube, milliammeter, cord reels 
and 10 feet of line cable. $345.00 


Dimensions, 33" wide, 41" high. 


DENTAL X-RAY APPARATUS AND ACCESSORIES 
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Plate No. 7. 

Showing X-Ray Tube Holder, No. 105, Mounted on X-Ray Coil Cabinet. 

No. 105. X-ray tube holder with lead glass shield, opaque 
rubber cover, and small and large cylinders. $35.00 
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Showing the Dental X-Ray Tube Holder, No. 106, 
Mounted on X-Ray Coil Cabinet. When not in 
use its position is, as here shown, over the top 
of cabinet. 


No. 106. Dental X-ray tube holder complete with 
lead glass shield, opaque rubber cover, and small 
and large cylinders. $65.00 


Plate No. 8. 
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No. 107. Wall Bracket Dental X-Ray Tube Holder. 


Complete with lead glass shield, opaque rubber cover, and small and 
large cylinders .. $70.00 
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DENTAL X-RAY APPARATUS AND ACCESSORIES 



No. 108. Dental X-Ray Tube Stand. 


Complete with lead glass shield, < 
cover, and small and large cylinders 


opaque rubber 
s. $65.00 
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No. 109. Counter-Weighted Dental X-Ray Tube Stand. 


Complete with lead glass shield, opaque rubber 
cover, and small and large cylinders.. $85.00 
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Plate No. 10. 

Showing the Schamberg Model Counter-Weighted Tube Stand, No. 110, Adjusted for 
Radiographing the Lower Jaw, Lateral View. 

No. 110. Schamberg Model Counter-Weighted Tube Stand, complete with 
lead glass shield, opaque rubber cover, small and large cylinders, bracket 
with 8x10 plate holder, head bandage clamp and calibrations. $125.00 
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DENTAL X-RAY APPARATUS AND 
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No. 114. 

Cord Reel, each, $2.50 


No. 115. X-Ray Milliammeter 


No. 113. Self-Adjusting Electrolytic Interrupter. 
Complete . $20.0C 
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No. 117. X-Ray Tube, 


Platinum Target Tube, 6" size, $20.00; 7" size, $25.00 
Tungsten Target Tube, 6" size, $30.00; 7" size, $35.00 


No. 118. Valve Tube 
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No. 124. Lead Glass Shield, $10.00 
Large enough for 7 " tubes. 


No. 125. Lead Box for Dental Films 

and 4x5 Plates . $6.50 

No. 126. Lead-Lined Box for Dental 
Films and 8 x 10 Plates. $10.00 


Showing Combination X-Ray and Valve Tube, No. 119. 

Satterlee Opaque Rubber Cover, No. 120, 
and X-Ray Telescopic Pointer, No. 121. 

The handle as shown here is supplied on all our tube stands. 

No. 119. Combination X-Ray and Valve Tube. 
Prices are $5.00 additional to those for X-Ray Tube No. 117. 

No. 120. Satterlee Opaque Rubber Cover for lead 


glass tube shield . $6.00 

No. 121. X-Ray Telescopic Pointer.$4.50 


No. 122. Lead-Lined Protection Screen. 


In white finish. $45.00 

In oak finish. $55.00 

In mahogany finish. $60.00 


No. 123. Knife Switch Mounted 
on Screen (see Plate No. 3) with 
6 feet of connecting cable.. $7.50 


Plate No. 13. 
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Photographic Materials and Accessories. 

No. 127. Porcelain lined trays, 4x5, each $ .25; 5x7, each $ .50; 8x10, each 

“ 128. Porcelain bowls, each. 

“ 129. 2-oz. glass tumblers for developing films, each. 

“ 130. Brown bottle for keeping fresh developer. 

“ 131. j4-pint glass funnel . 

“ 132. Eastman M. Q. Developer, per dozen tubes. 

“ 133. Paragon Developer, per dozen boxes. 

“ 134. “Rodinal” Concentrated Liquid Developer, 16-ounce bottle. 

“ 135. Acid Fixing Powder, per dozen 1-pound boxes. 

“ 136. Dental X-Ray Films, No. 1, lj£“ x Iff*, per dozen pairs. 

per gross pairs. 

“ 137. Dental X-Ray Films, No. 2, V/i" x 2J4 "j per dozen pairs. 

6 dozen pairs. 

“ 138. Dental X-Ray Films, No. 3, 254'’x 3", per dozen pairs. 

3 dozen pairs. 


139, Paragon X-Ray Plates, 4x5, per dozen, $1.00; 5x7, per dozen. 

8 x 10, per dozen, $3.50; 8 x 10 Screen Plates, per dozen 

140. Intensifying Screen, and No. 141, Cassette, 8" x 10" size. 
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Thermometer Stirring Rod. 

Flat End Stirring Rod without Thermometer 


No. 146. Photo Clip, 
per doz. $ - 30 

For suspending prints 
to dry. 


o. 145. Dental Film 

Clip. 

1 dozen numbered 
clips . $ .50 


Satterlee Dental Film Clamps, per doz. 

Very Convenient for developing all sizes of films. 

of aluminum shown attached to the clamp can be 
■ identifying each film when several are being deve. 
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No. 150. Montauk 
Ruby Incandescent 
Light . $1.50 


No. 

Tank 


148. Developing 
. $1.50 


No. 151. Wratten 
Safelight Lamp, 
No. 1. $9.50 


No. 149. Printing 
Frames. 

4x5 . $ .45 

5x7.50 

8 x 10.75 


No. 152. Lamp No, 
2, with no white- 
light illumina¬ 
tion . S6.50 


No. 153. Dark Room Frosted Ruby 
and White Light. $2.75 


No, 154. Dark Room Lamp and 
Timer. $7.00 

No. 155. Dark Room Lamp.. 3.50 

No. 158. Timer . 2.50 
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No. 157. Dark Box for Developing Dental Radiographs 
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The “Radi amount” 
is a convenient holder 
when viewing, and 
causes the X-ray pic¬ 
ture to stand out 
clearly, the black card 
cutting off all sur¬ 
rounding light. 


the pocket formed by 
the card and the 
celluloid backing 
holds the film se¬ 
curely. 


1 he Use of the 
r R a di o in o u n t” is 
3 " x 5 " for all sizes 
of films, making it 
convenient for filing 
all film radiographs 
in a standard card 
index file. 


The mat finish on 
the celluloid backing 
eliminates foreign ob¬ 
jects when Viewing, 
and increases the de¬ 
tail to be seen on the 
X-ray film. 


The “Radiomount” 
with the imprinting 
of your card is an 
advertisement when 
sent out. 


The “Radiomount" 
protects the emulsion 
side of the film, and 


Dental “Radiomount” for No. 1 Film 


Dental “Radiomount” for No. 2 Film 


Dental “Radiomount” for No. 3 Film 


Imprinting of 
name, address, 
teiephone number 


Quantity 


No. 161. Small bottle of white ink. 

No. 162. 3x5 size Standard Card Index File 


. HOWARD: R. RAPE R 
BENT A b RADIOS R A PH ER 
A N D DI AGNOSTIC I AN 


DENTAL 

TRADE “RADIOMOUNT” mark 
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No. 164. View Box for 8 x 10 
plates . $7.50 

No. 165. View Box for “Ra¬ 
diomounts” and 4x5 plates, 
$5.50 


No. 163. Dental X-Ray Film Illuminator, S4.00 


Nos. 163 and 165 are small and light enough to be placed on your table bracket. 
Enables you to view the radiograph while working on the patient's tooth. 


No. 166. Dental Radioscope, $6.00 

For viewing films and 4x5 plates. 

Brings out the fine detail in the 
radiograph by excluding all sur¬ 
rounding light. 


No. 167. Small Dental Film 
Stereoscope . $8.00 

This instrument enables one to 
view the teeth in perspective. 
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36 AMERICAN X-RAY EQUIPMENT COMPANY, INC. 


No. 168. Revolving Dental X-Ray Film 
Illuminator, complete . $22.50 

Diameter, 10". 

Total height, 18". 

Furnished on tripod base or wall bracket. 

Standard size holds 16 “Radiomounts.” 

This enables you to show a variety of in¬ 
teresting and instructive cases. Just the 
thing to have in your office or waiting room. 
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No. 171. Wall X-Ray Tube 
Hanger . $1.25 


No. 170. Wall X-Ray 
Tube Rack. . . . $1.25 


No. 172. Wall Rack to hold three tubes 


No. 173. Dental Radiology, 200 pp., by Dr. Francis L 
No. 174. Elementary and Dental Radiography, 318 pp. 
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No. 179. Foot Switch. $20.00 

Will break any current up to 80 amperes. 


Overhead Trolley System. 

A convenient way of connecting X-ray tube in circuit. 

No. 175. Three line trolley. . $17.00 

No. 176. Two line trolley. $12.00 

Trolley wire is not included in these prices, but will 
be furnished in any length at 3 cents per foot. 


No. 177. Specialist’s 
Chair . $30.00 

Supplied with or with¬ 
out arms. 

Equipped with castors. 


No. 178. Stop Watch.... $10.00 


No. 180. Oscilloscope. $2.00 

Shows the presence of “inverse” 
current in an X-ray tube. 
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SELECTION OF OUTFIT 


'T’HE various models of X-ray cabinets and tube stands designed by 
us meet the different space conditions existing in dental offices. We 
shall be pleased to assist you in selecting the equipment most suitable 
for your office. If not convenient for you to call at our sales rooms 
send us a sketch showing the plan of the office in which you intend to 
have your X-ray machine. We can then suggest a suitable outfit and 
the best arrangement for it. For those who have absolutely no floor 
space for the use of an X-ray outfit, we have designed a dental X-ray 
machine and tube holder which can be mounted on the wall. Our 
apparatus is supplied at no extra charge in any finish that will har¬ 
monize with the color scheme in your office. All our designs arc made 
attractive, so that our outfits look well in any dental office. 


The following equipments, “A,” “B,” and “C,” are listed simply 
as suggestions to give you an idea of the cost of a few different com¬ 
plete equipments, including all accessories, and 1 to help you to select an 
equipment meeting your own particular requirements. 


For those who wish a low priced but efficient outfit we suggest 


Equipment “A 


No. 103. Standard model “S” 8" X-ray coil machine 
No. 108. Dental X-ray tube stand. 

No. 1 19. 6" platinum target combination X-ray and 

valve tube. 

Dark room equipment and photographic materials. 


Complete equipment 


If tube bolder No. 105,mounted on cabinet, is selected instead of 
tube stand No. 1 08, the entire equipment comes to $300.00. 
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For those who desire a moderate priced outfit with our more power¬ 
ful coil we suggest:—• 


Equipment “B 


No. 101. Model “L,” or No. 102, Model “M.” 12" 
X-ray coil machine. 

No. 109. Counter-weighted X-ray tube stand. 

No. 1 17. 7" tungsten target X-ray tube. 

Dark room equipment and photographic materials. 

No. 126. Lead-lined box for films and 8" x 10" plates 


$290.00 

85.00 


35.00 


25.00 


10.00 


Complete equipment 


$445.00 


For those who desire the most complete dental X-ray outfit we sug- 


Equipment “C 


No. 101. Model “L,” or No. 102 Model “M” 12" 

X-ray coil machine. 

No. 110. Schamberg model counter-weighted X-ray tube 
stand . 

Two (2) No. 117 7" tungsten target X-ray tubes at $35.00 

Dark room equipment and' photographic materials. 

One (1) extra No. I 18 valve tube. 

No. 180. Oscilloscope . 

No. 1 72. Rack to hold three tubes. 

No. 122. Lead-lined screen with No. 123 knife switch 

mounted on it (price in white finish). 

No. 126. Lead-lined box for films and 1 plates. 

No. ] 78. Stop watch . 


$290.00 


125.00 


70.00 


30.00 


52.50 

10.00 


$602.50 
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To this may be added complete exhibiting and viewing instruments 
as follows: 

“Radiomounts,” 200 No. 158, 100 No. 159, and 100 


No. 160 . $13.00 

No. 163. Revolving dental X-ray film illuminator. 22.50 

No. 165. X-ray plate view box for 8x10 plates. 7.50 

No. 1 66. X-ray plate view box for 4 x 5 plates and 

“Radiomounts” . 5.50 

No. 168. Dental Radioscope. 6-00 

No. 169. Small dental film Stereoscope. 8.00 


Total. . . . $62.50 

This would bring the price, of the most complete equipment to $665.00 


SIMPLICITY OF OPERATION 


|7ASE and simplicity of operation are strong features of our dental 
outfit, and therefore the, technique required is simple and easily 
learned. This is true also of the developing of the films and plates. 
The busy dentist will find it a great convenience to have, his office 
assistant take the radiographs and develop them. 

Any dentist in less than a month can take satisfactory radiographs 
with our outfit. Expert skill comes with practice if care is given to 
details. A very complete set of directions for installing and operating 
our X-ray machines go with each outfit. 

The result is that the radiographs taken by the users of our outfits 
compare favorably with the work done by X-ray specialists. 


SERVICE DEPARTMENT 

VY7E wish the users of our dental outfits to derive at all times the 
’ ’ maximum amount of satisfaction and benefit from the use of 
he X-ray, and we have established a Service Department to render 
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assistance in every possible way to those who may need it. As our 
Service Department is in charge of an experienced radiologist we are in 
a position also to assist the dentist who purchases our apparatus in the 
interpretation of his radiographs. 

It is our desire to keep in touch as much as possible with our Cus¬ 
tomers. In this way we try to help them, and we are helped by re¬ 
ceiving suggestions for improvements or for making new and useful ap¬ 
paratus. It is this close co-operation with dentists who use die X-ray 
that enables us to remain the leaders in the manufacture of dental 
radiographic equ pment. 


\V 7HF.N ordering please refer to catalog numbers as much as pos¬ 
sible. If it is an X-ray machine that you are ordering, state 
whether the current is direct or alternating and its voltage. State also 
the finish desired: white, mahogany, or oak. 

Our apparatus may be ordered 1 through any reliable dental dealer or 
direct from us. In the latter case the terms are cash with order or 
C. O. D., and a discount of five per cent, is allowed 1 from the catalog 
prices. All shipments F. O. B. factory. Where special crating for 
foreign shipment is necessary a slight extra charge is made. 

In the absence of definite instructions we will use our own judgment 
as to transportation companies and method' of shipment. Small pack¬ 
ages are generally sent by parcel post, or express; heavy apparatus by 
express or freight, depending upon distance and other conditions. 

Every machine is tested before shipment, and packing is done by ex¬ 
perienced 1 and competent employees, every means being taken to insure 
safe transit. Our responsibility ends with the delivery of the goods in 
good condition to the transportation company. 

The goods supplied on your order may differ slightly from the illus¬ 
trations, owing to improvements which are constantly made wherever 
possible. 

We agree to make free of charge any repairs that may be required, 
due to defective material or workmanship, within one year from date 
of purchase. 
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are interested in 


Dental Electrotherapeutics 


Write far Booklet describing 
our latest models in 


High Frequency 

and 

Ionization 

A pparatus 
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High Frequency 


Every up-to-date D.D.S. 
should use High-Fre¬ 
quency Treatments. 

We are making a machine 
especially suited for dentists at 
prices from $25.00 to $75.00. 

For Information and Full Particu¬ 
lars Address 


The Eastern 
Electric Co. 

Cleveland, Ohio 
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»|. ^ ^ <* pleasure to answer inquiries or send details. 

“ CA N X-RAY EQUIPMENT CO., INC. 

*** »<**'"''" 0ffices and Factor y: MT. VERNON, N. Y. 

* E "' ,,d S'"*" CHICAGO. 29 East Madison Siren 


The Efti 


c 'ent X-Ray Machine for Dentists 

ensures correct diagnosis 

The AMERICAN 

RADIO-UNIT 

is deservedly popular, because 
it is a real dental machine, 
designed for dental purposes 
only. Ample power for all 
work, yet requires only fifteen 
inches square of floor space. 


(C) Jeff Behary 2019 


2 































THE NEATEST, STRC 
SMALL HIGH FREQl 
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EDWARDS INSTRUMENT 
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E lectrodes 


r f otrrs j ^r« 4 o 

^ ^ n^rU«i 1 J«F 


da * 8 High Frequency Electrodes 

Condenser Surfarr Electrode 



^ 1>in Surface Electrode 




N«. »F-1— Plain *utfacr Klfrtn.lr, 2-in face. No. 29F-S «„ndcnsce Surf*,-. Kbslrnd* ■, 

No. name. Mnii Tip o.'ri fce*. tarohlwl handle 

So. 29F-IA—Same, 2'j In Face, all alas* I.SO No. »F.II> Sam.- 2’, in face in.uln.sl 

No. 20P.IAM Same. Metal Tip .1.50 handle 



3. So 


Non-Vacuum Surface 


Special Condenser Surface 


4a 



%•. twi-.vi* \«hi- V unjum *®ur 
farr Kkdrodf. ln*uUti < d handlr 
2 in fare* 


»a.*a 


>•. .IttK-h *Nfrui Tip Con* 

«l#*n«rr Surfarr Klrrtrs*lr J 

In fare- M OO 


.m -IOX Urn '•inn ini 
( |rnM*e surfarr Mrrm*l* 
faav tn«uUt«t> hniwtlr 


Plain Rectal Electrode 


Insulated Prostatic Electrode 


Plain Vaginal Electrode 



?t>-2 Plain Kmal Elartrodr 
ail 


Nr. }fP.M 


<fr*« •••••• lal I»iia _I -w. »mw — 

all afla** • • 7® Elrrtrtialr 

No. 2IP-2M Haamr Mrial Tin I OU No. 

No. 29V-12 same Inrulfttra all 


InauUml Proatailr 
ail «!«*• . _ 

Hams- Mrial Tip 


No. JSF-S Ptain Vaalnal KI«s/« 

*55! '• 


. TKF-MM 


I AO 

H*njj_JnMiUu«j_JJruni|i 


Plain Urethral Electrode 


ij« No. iu.uw Mciai ri e 

-.i.-.i i,., 




Plain Nasal Electrode 


Plain Throat Electrode 


i.so 

I.TS 

I.SO 

I.TS 



v.. 2SK-S—Plain I'reihral Elec- 

Wsjdr nil (tins' SO.TS 

>». 29F-SM- Same, M.ml Tip.., 1.00 

V., 2 DK-IS—Siibp, Insulated. all 

flaw I.SO 

N«. 2SF-ISM—Same. Metal Tip I.TS 


N *‘ ?1*| F ‘,!L , ‘ l *‘ n - V “*' dwtrode __ I Na. T»r.r. -Plain Throat El-rrrode. 

No. 2Sp-1M—Same, .Metal Tip ^T*5# No. •! ***** *° 7 ' 

No. 21IF-II same. Insulated, all No. ZSF.'.M sameMetal Tip *1.00 

... #*■£'., u |’2? **F-li—lnauUte.1 III lU't I SO 

No. 2SF-IIM Same. Metal Tip 1.7.1 No. »r-r.M Me>al Tip I.TS 


Figuration Electrode 



7SF-20 Adjustable Fulgura- 
tion Electrode, all itlaas Sl.TS 

*>»• 2SF-20M Same. Metal Tip 1.7S 


Insulated Tongue Electrode 



No. 29F-IS-- Insulated Tonnue Elec¬ 
trode, all itlas* .. 2.00 

No. 2SF.ISM -lame. Metal Tip 2.00 


Insulated Ear Electrode 



No. I9F-I7 Insulated Ear Elec¬ 
trode all «la*s . 02.00 

No. 7HF.I7M same Metal Tip 2.00 


Plain Double Eve Electrode Single Eye Electrode 


Plain Comb Electrode 



Plain Double Eye | No. «>."> 

* |l's^rode. all *la«< 01.2 S tr.uleMI *}£!. 

k same M 



No. 2*F-II - Plain fomb Klect«s»le_ 

— | liar I is< 

X*. .Nj»mr \ I rial Tip 1.7 1 

#.7.09 



Special 
ne 

Generator 


Highly 

Beneficial 

Results 


i 


Vv JJJf l« made in one piece ot Vacuum < 

Kiu^foe ltoldinc the purify In* oil* the ojbar • * hi(h 
’aC!®' l ° which 1 . connected the wire from •»» 

' aour^a 


-MSlf '19 4 tll'IU* t JlWVitlW. *i . 

ir & t'w Jit- 

Metal TIP . 


oio •• 

10.00 
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lit II" 1 ' 


ju«ncy V>utnt “ n,, ? r ' 1 Hl«h 
■•mb. I throat Klertr 


with cord with 
tIons all In lined r, "l!fi 

~'»ln 
>nl> 


Kor tin- n h y » 1,-ia i i, 7,«" 1 “ r "In'r'^ 


,„.jf§ig|29 

p w ansns s,ty ° u «it 




Affords Two 
frequencies 


$goo 

Monthly 



Easy 

Portabilitv 


Accessories 

Included 


The 
High Kr 


cpithclfo 


High Frequency—Dessication, Fulguration 


deJirau* control <»f (hr curmil MmiKlh in thU |x>wnful 
J ; «*nrmti»r muluit it idral for dnodfution and 
i in *»•« tn-ttlment of molt*. warts, nanvi, 

m** and other per final muliKnanch’* 


Constructed of Finest Materials 

Munlilt' /•unci..._._■ ..I ... 


ten' 


sturdily constructed, lid, 
. >car* of efficient serviet 


ffiflai_ IliKli frit|ticnc> generator will 

"it highest grade 'tuNc' io!, 1 "y,oi," V Mat< " ace made of 

■Balcrials IdcutlcaJ lu U„ M •‘PlhO'jitus l* amu-inltlitl witit 

much. u,ugt In machines costing twice as 


lto 


She 


jHf 


The volume of current of which this compact instrument 
capable will energize all types of vacuum electrotles and promte 
effective therapy in many obscure and hard to treat ooiuuUoib. 
It is small in sue and light in weight—portable. 

Easy Terms—Price 

(Jet this powerful high frequency outfit on w) terms it h" 
tlesire. Just sentl Sa.tH) with order, then pay halance m s 
monthly payments of only *5.00 ouch. 

No. ilUFTO.'iU Powerful High Krcttueucy Outfit mij.ot 


Stroke A 

Tne most powerfi 
swcially designed f<> 
fflict that then 
it* world making us 
farther, it was adopi 
the Allied Hospitals 
World War. It U g 
u; other portable m; 
wed* for ms^offl ee^ pr 

flhmlon can be i 
urttce effect is l 


complete with handle ami two electrodes 
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v '**aW \, 

Shelton t\ts t t»\ 


For 


„,gh rrrQ*** c 

JUS ,0 IM 

r tor in*t 


M ho ht* romgmt^ 

Treatment Book Free 

, •»; •gjjS KS 

tunr with rful II,n. ouem 

“uTIr,*^•>' nTuta.il'» Ita- Mat* 
^355Sr r i».BK».u.llW.*l> Mew* 

Inch** 


Electro-Therapy ^ 

. Ki“"“L'nt"V.trirs 5 

Swsri*S irVJ^.'ui 1 / J'J"! 

3 P ^r" ““ w,ncy 

. ..one _ _ 

Dr Monell Says 

v.. w i > "V • r .*r, , ,V ' 11 th i ,r h» dSSSS 

, «*«•* ‘Vi 

f •irumcnt . Have *<> 

I r*'' 1 ?.?* T {i,r .l.S», 7 ..r trrlt.b e 

. far niif i » ‘ f f ,|,| „ lU M*iilar rlifii- 

f'W"' "".Vie krovfor chrmdr rheumatic 
m ‘ N< "!, ,< "' mi Hie «m»e r "' » 

i (uiii. <»« arnuiK ” 7 !*• . * con | c .m, nml 

[ n«vnt rblni'*{*• " l J ‘irtliv of rrcointncndu- 
Vou .ie /iwUflitl •" .‘mm 

Cmi‘":r,., . r 'S togUd i. have »our 
„ ra t and umTuI Iwteuinwii. 



'•mCS. 


0o* 


p^ygician’* and 


pat* 


ffhowlnc t<-i hnlque 
o t treatment for nius- 
eular rheumatism, 
application to spine, 
etc.. 


Appllr>llun to Abdomen—,, 
trltta. .tonic .minion o, 



$ 25 - 

Complete 

. Model Suitable ? OT ^ 

'TV' 1 ®,, 


.V oil ‘Vivitn u%l f.‘ , v '*'• d w lUt * tintver*,* - * 


Widens Your P ra -. ; 

Ju»t $t! OR hrlniiK it . tl Ce 

then ir perfectly v,t u n t '‘| y "U i>n , 
*-'. 0 o numthly f„ r it , , *'«h 

N... -MI-r.RTl sian.Urrt" 11 ' „ *> 

tiueni’t Outnt. i 'it,'.J h ^rv 
<'«>■■>!> I throat KlectroSiH?®*. I 

with ford with pitta and h, 

.. .11 in IhlAi, non"”” 1 '•'irrr. 

»">r the phyntetiuM tin' 9* 

— *1 |.%| 


Powerful High Frequency Outfit 


MS®"' 

—.— 

Shelton 


tt» \he 


Power 

Designed fc 


Affords Two 
Frequencies 

(■laa 



Easy 

Portability 
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^y Good Vibrator is a Necessity! 

SL r Shelton Electric Vibrator In C»*« 



For 


o u% 


d, ally 


goth Phyician’. and 

** patient * Use 



patient 

$ 25?0 

Complete __ 

Model Suitable for Both Heavy or D e\'i c ateJWork 



I^SUV, -:s-SFE 


actice 

ou «n tr>%i 
*»Ul it. la, 

lith Fp*- 
f»cr. 1 
<‘mp4ei< 
ill direr - 

iln CAhf 

tl> * 1 * %\ 


1 ^@3£ssafc'“ 

Itiill ... tlii. \ ilir*t*»r wtu l** 1 a rnmplrtr a* mmirHid » 2 * •• 

I SEES* XST thr •JggftTSS 

1 , 5 -,i«a sum* _ 

montl»l> pa>»nenl> - 


I'r.fc ^-Tad or *« • T t**U-*hM*-« apv»«« 

g^SrsMtf; r.sruJss'^S; 

•'■• £ h s-%e on ^oSra 


dbelton Powerful Electric Vibrat 

ShClt JUn- 'o' Physician’. «- ** 

* 45 ^ 


On Term* 


.^u^uSa do ”" 8 

,nt.rn.Uon»J rW w „ r 
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i D VERT1SEM EX TS 


ix 



wr BV7 A. COIL 

UNTIL YOU HAVE SEEN 


POINTS FOR COMPARISON 

A rfriuMr Tesla winding (not one only 
as commonly used ) • 

An S inch heavy llnme I not 4' • or 
inch spark). 

Absolutely no inverse in the tube. 

RADIOGRAPHS ot the extremities in a 
few seconds '.not minutes). 

RADIOGRAPHS of the Trunk or I’tlris 
in I to .4 minutes (not a to 15 minutes). 

MONOPOLAR (Tesla or Ou.liti) High 
Frequency Current. 

BI POLAR High Frequency Current. 

1VARSONVAL Current for local or direct 
application and a separate ami rerii puicer- 
ful D'Arsonval for AUTO-CONDENSATION 
and AUT0-C0NDUC1T0X. 

THERMO FARADIC Current. 

ULTRA VIOLET LAMP Current. 

SINUSOIDAL Current. 

CAUTERY Current. 

DIAGNOSTIC LAMP Current. 

Any MODALITY that can bo obtained 
from any coil. More than from any other 
one coil. 

All currents under absolutely perfect con¬ 
trol from zero to full strength. 

Material and workmanship the very high¬ 
est grade, each Coil thoroughly tester! with 
heavy overload before leaving our factory. 

Fully guaranteed for five years. 

Reference: Rank or Commercial Agencies 
and hundreds of satisfied customers. 

Price: Coil complete with all attach¬ 
ments . $185.00 

Cabinet . 30.00 

X-Ray Tube, 6 in., extra heavy 

target. 20.00 

X-Ray Tube Holder . 3.00 

Fluoroscope. 12.50 

Sold on payments, or 3 % discount for cash. EDWARDS' No. ♦ COIL AND CABINET 

S ole: TVe also make other Coils, ratiffing »sSf , 'VThe _ b»n™i!' l ''n ^ u-.m< «t 

•" price fro,„ f ’,3.00 up. SS&itfSM? ** “ 

EDWARDS INSTRUMENT COMPANY (Inc.) 

MANUFACTORKBS OF 

X-RAY AND ELECTRO THERAPEUTIC APPARATUS 
PHYSICIANS’ FURNITURE 

Office and Salesrooms 623-24 Newton Claypool Building 

l’b> >icliu Warned lor Salesmen INDIANAPOLIS. IND. 


EDWARDS’ No.4 PORTABLE X-RAY 
and HIGH FREQUENCY COIL 

I arirest and most powerful Coil or portable type made. Size 20x1.1' .18b,' inches. Weight r>4 pounds. 
K Small enough to bo easily portable— Largo enough to lie a handsome office apparatus. 
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1SEMENTS 


YourX 


Anticipated 


■Ray Requirements! 

pated and Embodied in the | 


Interrupterless 

X-Ray Transformer 

FOR 

FLUOROSCOPY, RADI¬ 
OGRAPHIC THERAPY 

— auxiliary inter¬ 
rupters not being 
required. This is 
the outfit having 
the original Single 
Lever Control — 
one lever doing 
everything which 
prior to the intro- 
duction of the 
“Victor” formerly 
required compli¬ 
cated switching 
mechanism, em¬ 
bracing choke and 
impedance coils, 
inductance switch¬ 
es, etc. 

The “Victor In¬ 
terrupterless” will 
pay for itself many 
times over in the 
reduction of tube 
expense. 

for Bulle- 


Don’t buy until you investigate the “Victor.” W rite f< 
tin I-S containing detailed descriptive literature and pn 


Drices. 


VICTOR ELECTRIC COMPANY 

Factory and General Offices 

Jackson Blvd. And Roboy Street, Chicago, III. 
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COMPLETE STOCK 


Portable Coils and Keleket Trans¬ 
formers, High Frequency Apparatus 

Coolidge Tubes ----- $125.00 

Hydrogen Tubes (7 in.) - - 65.00 

Also G. & B. and M. & W. Tubes. 

Orders Filled on Day of Receipt 

THE MAX WOCHER & SON CO. 19 W. Sixth St., Cincinnati 
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fJjggjQ Portable X-Ray 
‘■“ High-Frequency Gail 

OH SPECIAL CABINET STAND 

makes an ideal office equipment 
at a moderate price. Victor port¬ 


able coils 


I 

'fin* ' ’ v *' r TOO v morel 
* * 11 1 c i • ■ 11 1 than a fir-1 da.-- static 
in; i < ■ h i m * and at par with nr better 
than _ most 12-in. induct.inn coil-. 

I his outfit does good radio- 
graphic work and deliver- all| 

I H igh-Krequency current-. No 
| motor, cells or chemical - are nec- 
e.-stiry. Simply connect to nearest 
electric light socket (either alter¬ 
nating or direct current) and you are ready for 
work. Satisfaction, workmanship and durability 
I guaranteed. Write for x-ray catalog and booklet. 

VICTOR MULTIPLEX SINUSOIDAL OUTFIT 

For the Administration of Sinusoidal Currents 

A perfect control of the sine wave-an accurate regulation 

the voltage and fre- 
quency in combi nat i<>n 
and independently. I he 
following currents are ob¬ 
tainable from this appa¬ 
ratus * 

Slow sinusoidal, rapid 
sinusoidal, multiplex, 
surging galvanic and 
straight galvanic. 

Descriptive matter and re¬ 
print sent on request. Our new 
180 -page catalog is ready for 

distribution . May we send ^ 

Victor Electric Company. 55-61 Majket SUeet, Clucago 

MAIN OFFICE AND FACTQKI __ 
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geml for 
[Rescript'' 

r,jteraturo 


RAPID AND RICHT RADIOGRAPHY 

VICTOR ELECTRIC COMPANY 
55-61 Market St. Chicago, lllino 1 ** 

branches and agencies in all principal rim" 
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PORTABLE 

X-RAY COIL and 

HIGH FREQUENCY APPARATUS) 

the fact that 
during t he 21 

t ■ .. ' ! 

<" 

ill'i-i' >*.*•• - .. ' j 

An \-Rav Out fit 
which will do all 
the rad iogra phy 
a general practi- 
tioner will be 
called upon to do. 

A High-Frequency 
Apparatus which 
delivers a high po¬ 
tential, low rnilli- 
amperage current 
which is best 

adapted for deep I ■ 

penetrative effects—not a low potential, high milliam- 
perage outfit giving only superficial effects. 

ELECTRICAL FACTS 

Penetration is proportional to potential; the potential (or volt¬ 
age) to which the patient is charged is proportional to the thick¬ 
ness of the insulated cushion. In auto-condensation we use an 
insulated cushion over three inches thick—much superior to the 
thin fibre board commonly employed. 

Your Test in determining the relative merits of the “N ictor’ vs. 
“the other fellow’s” is to explore the field of the patient while on 
the condensation cushion. 

May Wc Send You Complete Descriptive Literature * 

VICTOR ELECTRIC CO. 

Jackson Blvd. and Robey St., Chicago 


It is estimated that 
there are more '‘Vic¬ 
tors” in use than all 
other makes com¬ 
bined—we kumc that 
we have outsold any 
single competitor. 
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> t fr e Most Remarkable 0f| ers 
Advertised 

and X-Ray HjF^ s-^ '^Ca I 

icutic Value f VjHlR / I 


10 by 8 inches with handle, cords, plug and 
lamp socket connection, so it may he used m ^ 
the office or patient’s home. Jt works on either 
alternating or direct current, and will d<> 

X-Ray treatment work, hut not picture work. 

HFRE IS ONE OF THE MOST RFMARKA IH I’. 
OFFERS ever advertised liy any Surreal I nM rum.iit 
House in America. Send ns $3J.50_ cash for this 


Chicago Salesrooms— 

30 East Randolph Street. 


FRANK S. BETZ COMPANY, HAMMOND, IND 
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Omega Electric Cabinet 

The Omega it our most Sabine'"' with white 

is mounted in a beautiful <j making it an ornament 

jsrssr «£• sAVuSTteisto 

tion to this is the Tankless Air Compressor, delivering I ressure. 
Vacuum, Pulsation, Massage, besides being suitable for JNebuli- 
zation, etc. 

A special provision has been made for X-Ray work, enabling 
the operator to radiograph any part of the body in less than 
100 seconds. 

If you are interested in a treatment outfit that occupies the 
minimum floor space combining compactness with almost uni¬ 
versal utility and power, you will do well* to purchase the 
Omega. 

We are able to offer you this masterpiece of electrical 
engineermg, complete with a large number of accessories, for 
the ridiculously low price quoted below. 

facfureriT taVXn ° of * 10000 on prices asked by other manu- 
Ut US iCnd ‘- V#w our Special Circular on the Omega Cabinet 

FRANK S. BETZ CO., Hammond, Ind. 

Chicago Sales Dept: 30 E. Randolph St. 


9*180 Omega Complete with Accessories atnnn aa 
P rice. $Z^D.0U 
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HIGH FREQUENCY 


A^TO 


CONDENSATION AND DIATHERMY 

— two of the most valuable 
agents used in medicine. 


r 


Hundreds of 
progressive phy- 
siciansarealready 
employing high 
frequency cur¬ 
rents in their 
practice with re¬ 
markable success 
and wondering 
how they ever 
got along with¬ 
out them. 


JTree A request 
on your profes- 
s onal letterhead 
will bring to you, 
postpaid, a num¬ 
ber of interesting 
clinical articles 
which will give 
you an excellent 
idea of how use¬ 
ful high frequen¬ 
cy really is in 
the practice of 
medicine. 


Write for this technique —today 

VICTOR ELECTRIC COMPANY 

Factory and General Offices: Jackson Blvd. and Robey St. 

CHICAGO 
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New X-Ray Apparatus 

—Victor M. I. P. Interrapterless 
■^^^■X JRay Transformer 

(Semi-Portable Ivpe) 

RANGE: 

Radiography of all hone 
lesions and foreign 
bodies in any size 
patient. 

F1u oroscopy, co m p1e t e 
service, including ex¬ 
amination of the entire 
alimentary tract. 

Therapy, sufficient for 
all superficial, and 
limited deep, treat¬ 
ments. 

An ideal office appara¬ 
tus, yet of such design 
that it may easily be 
transported to the bed¬ 
side in the home. 

An efficient high fre¬ 
quency apparatus is an 
optional part of the 
equipment. 

Write for Bulletin 61-S 

VICTOR ELECTRIC COMPANY 

Factory ami General Offices 

236 S. Robey St. CHICAGO 
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A n V ERTISEU ENTS 


Til 



Doctor! "Be from Missouri ” 


You want the host value you can 
get for your money the best Coil 
for your purpose. 

Careful buyers get the best value 
because they insist on being shown. 

In our 1912 Model No. 4, X-Ray 
and High Frequency Coil we have 
reached a degree of efficiency, 
range, flexibility, completeness and 
l>erfeetion not found in any other 
portable Coil. 

Write for complete description of 
this Outtit —then ask the Salesman 
of other Coils to demonstrate, with 
his Coil, the things which we claim 

ours will do. 

When he cannot meet the test lie 
will perhaps tell you that ours will 
not do all we claim. 

It is exactly at this point that 
we ask you to be fair to us and fair 
to yourself. 

WE CAN SHOW YOU and we 
will prove to your entire satisfac¬ 
tion that our No. 4 Coil does all 
and more than we claim. 

Now, Doctor, if you buy a Coil 
and do not get the best value for 
your money, it is because you over¬ 
looked the important fact that 
the time to investigate is before 
you buy. 


EDWARDS INSTRUMENT COMPANY 


(iXrOEPOBATKD) 

manufacturers of 


X-Ray and Electro-Therapeutic Apparatus 

OFFICE. SALESROOM »nd FACTORY 

850-52-54 Massachusetts Avenue 
IND ANAPOLIS. IND. 


We make High Frequency Coils for $21.00 and up. 
Our Edwards “Junior" (just 21—dollars) is the 

neatest, strongest and best small Coil made. 
Write for our 1912 Catalogue. 

NOTE CHANGE OF ADDRESS / 
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THE NEATEST, STRONGEST AND BEST 
SMALL HIGH FREQUENCY COIL MADE 


For either current. Uses 
full size vacuum elec¬ 
trodes for the heaviest 
treatments and is guaran¬ 
teed (as are all Edwards 
coils) for FIVE YEARS. 
PRICE, $21.C0, as shown 
and a cord and plug to 
connect to lamp socket. 
Write for latest X-Ray 
and High Frequency Coil 
catalog. 


EDWARDS “JUNIOR” (Just 21—Dollars) 



EDWARDS INSTRUMENT COMPANY 

-54 Massachusetts Ave. Indianapolis, Indiana 
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Range of Positive Figure 


Mixed 
or impure 
Positive Figure 


Subsequent 

Ncgativein 

Discharge 


Subsequent 

Positive 

Discharge 


Mixed 
or impure 
Negative Figure 



Pure Positive 
Figure 


Range of 
Negative 
Figure 


Pure Negative 
Figure 


Fig. 2. Regular or simple Lichtenberg Figures. Upper part Positive and 
lower part Negative Figures. Right hand part pure, left hand part im¬ 
pure or mixed Figures. 
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Fig. 6. 


Impure Positive Figure iu Air. 
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Pure Negative Figure in Air. 
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CATALOGUE AND PRICE LIST OE 

X-RAY SUPPLIES 


X-RAY COILS 

STATIC MACHINES 

HIGH-FREQUENCY APPARATUS 
X-RAY TUBES 

X-RAY PLATES 

TUBE STANDS 

PROTECTING SHIELDS 
X-RAY TABLES 
FLUOR OSCOPES 

VACUUM ELECTRODES 

THERAPEUTIC APPARATUS 


WILLIAMS, BROWN & EARLE 

SCIENTIFIC INSTRUMENTS and SUPPLIES 

918 Chestnut St. Philadelphia, Pa. 
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PORTABLE ELECTRIC 

vibratory outfits 

for electric massage. 



These outfits are very compact and are supplied in 
a handsome velvet lined case, containing instrument, 
applicators and cord. They can be attached to any ordin¬ 
ary house lighting current by screwing the plug into any 
lamp socket. They are specially recommended for 

Facial Massage, Muscular Development, 
Nervous Disorders, Scalp Treatment, 
Sleeplessness, Headache and 
Rheumatic Affections. 

PRICE LIST. I rl 

No. I V. Electric Vibrator *ritll four applicators, ten feet of double 

flexible cord and plug for attaching to lamp socket, put up' ^ ^ w 

some velvet lined case. re triilatc tl* e 

No. 2 V. Same as above, blit with the addition of u rheostat 50.OO 

current. ' Price 47-S 0 

No. 3 V. Same aa No. i V. but with six applicators, ... fiet 51.S® 

No. 4 V. Same aa No. 3 V. but with six applicators, price S 0 ” 0 

No. 3 V. Same as No 1 V. but with nine applicators, - - 55.00 

No. 6 V. Same as No. a V. but with nine applicators, • 




VICTOR PORTABLE X-RAY AND HIGH 
V ‘ FREQUENCY OUTFIT No. 306X 

Does . .. X-ray work, delivers ... Ottd.n attd 

,cs «|,e amount «f ''.,V'a ’ 1 0 1 a lugli-frap 

‘usefulness, ami £ 
lily manipulated, and with less expense and trouble. 
matter to the average physician or Ins pat,cut wind « >ak ; 
■ends or to secure a certain radiograph? With , 

miicnev apparatus there is no electrolytic or mercury interrupter 
bother with, and good rays can he "btamc.l from .1 wide ' ■e' 

tubes. A high- frc,|Uency machine ... the g > 

both the static and the coil. Its field of usefulness is greater thM 
[her one. It is always ready to Operate by turning a >\vuch. AtKl 
laches to the nearest electric socket. 


PRICE LIST. 


wising Coil, l 

Conlf tot « 


ed H 


incctu 


No. 202X—Victor Portable Coil. Comprise 
of Vacuum Klectr 

• Tapes for X-Ray Tube, and Cord aiul Plug for 
to lamp socket for the direct current, tio to K'O volt' 

•tX—Victor Portable Coil and out tit as above, but adapt 

nation current, 110 to 120 volts.. 

i«X Victor Portable Coil and Outfit as above. hut adapted 
the direct and alternating currents, U0 to ton \«dt» 
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The Golden Flame X-Ray Coil No. 2 1 0 X and ^ 


* e .rlE, PHILADELPHIA 
WILLIAMS, BROWN & earll, 

THE GOLDEN FLAME X-RAY COIL. 

Elegant in Appearance 
Effective in Operation 
Easy of Manipulation 

A1 1 adjustments can be made without using a scrcw-dr' ver ’ and 

-r :rt= ^ 

out shutting off the tube. 

The -real characteristic of the coil is its high efficiency at lx 
hi.,!, and low ampere currents in the primary. Using three ampc - 
!;tiU gi!e a strong current, and using ID amperes w.U give a 
yellow flame 12 inches long. 

The Piffaril Hyperstatic Transformer can be instantly put m 
circuit for Electro-Therapeutic Treatment. From tins app 
can be obtained the d'Arsonval High Frequency current as we 1 as 
the Piffard Transformer current. This latter being of ver\ lug 1 
voltage having the same Therapeutic Value as the Oudm Resonator 
is applied in the same cases, whilst the apparatus is more compact 
and simple. 

DIRECT CURRENT OUTFITS. 

No. 210X—The Cole Golden Flame X-Ray Coil. X-Ray Shield. Opaque 
to X-Rays, Cabinet. Quartered Oak ami Glass. E 
rupter, Rheostat, Multiple Spark Gaps, Ammeter. Hypcrstatic Trans¬ 
former, Full set Electrodes, Villard or Valve Tube. Oscilloscope. $425 

No. 212 X—Same as No. 210 X, but without the X-Ray Shield .$400 

No. 21 4X—Same as 210X, but without the Hyperstatic Transformer ami 

Electrodes . $375 

No. 2 IGX—Same as 2toX, but without the X-Ray Shield. Hyperstatic 
Transformer and Electrodes. $350 

ALTERNATING CURRENT OUTFITS. 

No. 211X—Same as No. 2I0X. with the addition of a three cell roet*- 

fier .. $450 

No. 213X—Same as No. 212X, with the addition of three cell recti- 

„ *"•■■■. 

No. air,X—Some as No. SHX. with the addition of a three cell recti- 

»« jooo 

No. C17X—Some as No. SIllX, with the addition of a three eel! reett 

. tm 

USE X-OL DEVELOPER FOR X-RAY PLATES 
Sec Page aa. 






(C) Jeff Behary 2019 


3 






































5 


■ 


■ 




rupter as xvasiVn requires. The Mereurv Turbine is isttrie: > 

n : the Eke* 

. 


noorted on horse casters, ami is readtlv moved from toon 


PRICES OF OUTFITS FOR DIRECT CURSED 

Xcv *soX—K—nch Cc*»I ..**’* 

Mercury Turbine Interrupter , . 



Total eo-t of our: S*,> ;j \ 
N% *»X—Owo Complete l? * 

JMX—OtJM Complete with 14 
No r‘-^X —On? • C '-»plete vttH H 
N*<* ?V*X—OutSt C • rpWt*- with l« 1 
X* —Owfit Complete with ?0 


}SJ> 

& 

M* 

P* 


WILLIAMS, BROWN & 


KARLK. PHILADELPHIA 



ALTERNATING CURRENT X-RAY EQUIPMENT. 

With Electrolytic Interrupter and Rectifying Valve, Water 
Cooled. 

This type of apparatus is for operating on the Alternating Cur¬ 
rent Circuits of all commercial frequencies, and up to 2JO volts. 


PRICES OF OUTFITS FOR ALTERNATING CURRENT. 


25lX— 10 -inch Coil . 

Electrolytic Interrupter . 

Rectifying Valve . 

Table with Rheostat and Switches . 


$125 

$25 

$25 

$55 


Total cost of outfit No. 25lX. $230 

No. S.V'tX—Outfit Complete ;is above described, with 12 inch Coil instead 

of 12-inch . $$$o 

No. 255X—Outfit Complete as above described, with 14-inch Coil instead 

ot 12-inch . $330 

No. -57X—-Outfit Complete as above described, with It! inch Coil instead 


of 12-inch 


$3 S3 


No. 250X—Outfit Complete as above described, with ts inch Cod instead 
ot 12-me It . 


X '’ n(''r il'n'i!"" Com|>,M ' «• *l»vc de«rlhed. wl 


n«i<( 

tm 


USE X-OL DEVELOPER FOR X-RAY PLATES. 
Sec Page aa. 
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INTERRUPTERS for x-r ay 


''BRI.] 


''hi* 


COlLs 



ci 


Electrolytic Interrupter No. 301 X. 


nrrdt an , ^ fr °"’ 3 alt™* 

' *7 ' y "° " ,tCrrl ' pter is and the action of this 

* improved by a rectifying valve. The same interrupter, without 
rectify,ng valve, is used with the direct current, giving an cner- 
nK)U> ' ray oulput an(I <l l,ick results in radiography. The electro- 
. tic "hich we show operates on a very light current, as well as ob 
a \< t \ .ea\\ one. giving a wide range of efficiency. 

\ mechanical interrupter is sometimes desirable on the direct 
vrrent for treatment, or for radiography of easy subjects. There , 
art mam forms of these. The one which wc handle operates ty 
reciprocating motion between plates, proeluced by a small ami v'ffy 
rapidly rotating electric motor, being thus positive in its action, 
ha%-ing a long life. 


ng Valv 


• /v.. . fc 

.J. ^ 

WII.UAMS. BROWN & EARLE, PHILADELPHIA 



THE TWENTIETH CENTURY STATIC MACHINE. 

Case of Antique Oak. 

1 lie following acccs-niivs arc included with the machine- li 
latcd Platform-. Three Conductors. Three Pairs Leyden lacs, 
l"'"'" 1 ' Chloride of Calcium, seven different Electrode* Cl 
iloMrr with Three Chains, Cords, Handles ami Sponges O 
fur static It,-CMC. Adjustable Holder. Concent, alo, Stand 
Shepherd s Crook. 

I he prices do not include a motor, 
f|iiotc on these separately. 

PRtCKS, 

J^iRht stationary plate* ami ri«ht *vin. 

Ten •• .. ten 

Twelve •- >• .. txvf>lv * .. 

" "(oiint>fn" 

" sixteen ,v» in 
“ “ eighteen •• 


W e shall he ple.oed 



tlving «ttvlex, 


*«00 

$450 




— 

ir- 

■ 




“ • 
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,, . - • 9 M. 

I his is the plainest form of Muller Tube and has , 
for regulating the vacuum. Specially adante I t c ° allad " w '' 
and small coils. 1 > adaptcd for Static .Machine, 


•Vo. BM—Muller 5 -inch Plain Tube 


WILLIAMS, BROWN & EARLE, 


PHILADELPHIA 
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MULLER NO. 14 M WATER-COOLED X-RAY TUBE. 

The tubes of Series 14 have a water-cooled target, a tube of 
water backing up the platinum, thus keeping the tempentore: ah a>» 
tar below red heat. This tube has two regulators doubling the time 
it mav be used at one application. 



Muller x-ray tube. no. 12 m. 

re „ . J" t,djc . is *' kc the above, but with the addition of a V ' 1C "" 
tained CVICt ’ desired Vacuum can be approximately 1,01 


MULLER NO. 14 L WATER-COOLED X-RAY TUBE. 

X<>. 14 1, has the target so placed that the tube may be ditvcu>l 
upward toward the patient as well as downward without "pillmg 
the water. 

PRICES OF SERIES 14 TUBES, 


N ’ ' 2M Mullcr 6 ‘' n ch Regulating Tube . 

USE X-OL DEVELOPER FOR X-RAY PLATES. 

See Page 22. 


Ill 


Water-Cooled Tube ft'i-ineh diameter 
Water-Cooled Tube H inch diameter 



Style M 

Hi 

$ss 


$49 

$99 


m 


(C) Jeff Behary 2019 








































*«■ 





WILLIAMS, BRO.VM & 8ARI.R 

' HtUD ^» au 




Mu!lc r Srlf . . 

■liill,, s ,.„ . *" a " n * X R. ly Tube, No. 13 M. 

Icavy w v'd’"* X Tul >0. No. 13 A. 

!«.. . * <n y r«br. No. (I W„ n Inches ... 

01 nr - . i „ but r 


PRICES. 


r'ted 


19 
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HIGH-FREQUENCY X-RAY TUBE, NO. 12 w. 

For X-ray work with a high-frequency apparatus a special tube 
is required, so constructed that it will quench the inverse current. 
The two tubes here figured meet this condition, showing a good 



HIGH-FREQUENCY X-RAY TUBE, NO. 22 W. 


illuminated hemisphere. They are strongly built to bear tranqcrta 
hem, and having the self-regulating device, they have long life. 


Higli-Fr 

High-Fr 


PRICES. 

equcncy X-Ray Tube, No. 12 \V 5J 
eqtloncy X-Ray Tube. No. 22 W . 5.1 


inches 

inches 


$14 

$ 1 $ 


Tubes of 
^nes. P rices 


larger size may be had in nearly all the 
on application. 


foregoing 
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LEAD-GLASS SHIELDS. 



The cut shows the f. 


for m of 


‘All 

Lead-Glass Protectus Shield , 


which 


Lead Glass I > rotectus shield 
No. 115 X and No. 116 X. 


the X-Ray Tube is placed while • 
protecting not only , he ^ J “*• 
other parts of the patient’s bo (lv . 1 
the danger of X-ray burns. ' 

Prices on page 16. 


LEAD GLASS IN SHEETS. 

We furnish Lead Glass Opaque to X-Rays in Rectangular Sheets 


PRICES. 


18x24 centimetres 
24x30 centimetres 
30x4$ centimetres 


• -$1.75 

• ■$ 3 . 0 ) 
..$ 6,00 



LEAD-GLASS SPECTACLES, NO. 151 X. 

Large spectacles of lead-glass for protecting the eyes of d* 
operator. $2.75. 

LEAD FOIL. 

\Ve furnish composition lead-foil made especially f<> r P"* 
tion in X-ray work. It comes in continuous sheets about G 
wMe * and r ""- about 20 inches to the pound. Per pound, 25 c ' 


USE X-OL DEVELOPER FOR X-RAY 
See Page 22. 


PLATES. 


WILLIAMS, BROWN 


& EARLE, PHILADELPHIA 


X-RAY STANDS 

-AND- 

protective shields 

For Protecting the Operator from the action 
of the X-Rays. 




Fig. i. 

The Dangers of the X-Rays. 

activi?v7f open,to ! s . " e,c at first slow to believe that the chemical 
sli.M.l I Pi. 11 , fU> " 11,11 ‘ ‘" lM not *». " . . 

iff . . . 

X-knv Y,“, 1 l,cu ’ Bulleted m consequence. Ma.txrx to the 
and Slil ; f ' ?? me nre •lead, other, erippl, 

Painful t 0 be «^ated!‘ U d ^ th * ° f “ "iv.u -.v 
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The Essentials of a Good Sh;„,, 

The Essentials of a Good X-Ray shield 

2 - It slsall l>etrans 
so that the opera^?*^ 
h,s tu be closely N 

3 - It shall be readily jj. 
atthe 'vilI 0 f„,e y “H 

4 - It shall hold 
m any position. 

5 - It shall be of such a 
as ,,ot ‘o alarm even L”? 
ner '; ous Patient. I, 'f 

r,>ro, th r X : RayS «^ 

o protect without surge--. 

0 * to patient that ifS 
tended to protect fag* 
tnmg injurious. OurPn. 
tectus X-Ray Stand art 
Shields fully meet thesens 
quirements. It is with tb 
assurance that we offer l> 
Rad iographers the stand*;:: 
shields we here illustrate. 





Fig. 


The New Profectus X-Ray Stand and Shield. 

iron ex-Tren- S ' rat , es ottr floor stand and shield. A is a stemtf 
for hoWh'rT n f d aud accurately turned. B a heavy screw din 
clamp for hoi t' C R ? d a,ly Position oil stem A. C the WJ 
and C is •> - ■ ,n 2 ** le horizontal rod in any position. Betneea3 
angle An Ve°' I° r allowing the tube holder to be tilled 
with head ■ m Se - ad i ustmen tS are rigidly held in place tiy* 1 ' 1 . 
‘he . be s h1en C,e r m . ly lar « e *° a »°w of ewy manipulation^' 
opaque t„ 1(1 v ° f o lca<1 5 lass perfectly transparent to It ?** 

X Ravs to 6 XRay B the treatment tube for condo< 

shields, Thev SPOt r° be treatc( I- K, the wooden 
cuiting jr ,. are of woocl to prevent any tendency * * p fthe 
feet tn insnr R ‘ ? ,,cll °r weight. It call he placed on a". , 

and are h " ! v St r din t ss J. “he feet which are east m «*£, 

thumbscrew • ii e "-°" K I to secl,re perfect rigidity. 'j,orW 
wards then f ? W,n ? tI,c tube shield to be tilted liackw^ 

“>en fastened sect"--'" n .,n 

Wire guide. 




wards then f . " K " ,c ‘»'>c ... 

way,.’ / tastened securely. The joint 0 allows 


" " . s 
of tiltms • 


rl 

I 


WILLIAMS. BROWN & EARLE, 


PHILADELPHIA 


Fig. 3 shows the 
Protcctus Stand with 
a very substantial 
rack and pinion for 
moving the tube-arm 
up and down, an ad¬ 
dition much appreci¬ 
ated by those who 
have used it. 

It has also a 
metal compressor for 
pressingthe part being 
radiographed firmly 
on the plate. 


Fig. 3. Protectu* X-Ray Tube Stand 
Nos. I 07 X and I08X. 

The Protectus Table or Bed Stand. 

This Stand is intended for use on a bed or operating table, can 
be moved to cover any part of the patient and can instantly be 
adjusted for height. The body rods can be drawn in and out so as 
to span a patient of any si/.e. It forms an absolutely rigid support 
for the X-Ray tube. Radiographers will at once appreciate the 
value of a stand of this kind. The saddle C. supporting the shield 
D, see Fig. 4 is so arranged that it can be attached to either our bed 
stand Fig. 4 or our upright stand, Fig. 2, and can be quicklv 
changed from one to the other. 




Fio 4. 

The Protcctus Red Mand 
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I’lG. 


Our Treatment Tubes as show,, in . 
ami fit any of our shields. They nr, „ 5 8re of Lead Cl, 

careful adjustment of the stand and select! X-ra ^«V 
Radiographer can limit the influence of „ le J* ***** 
may desire. c A_R ay to any arej ^ 


PRICE LIST. 

Ho. 105X The Protectus X-Ray Tube i 

2. with Arm for holrling X R, v Tll , " ? , as sl, °rvn in Fig< , 

dic'd for X-Ray Tube?,, , ’ o? 1 ;: 

no max p be ,izc - <he **««* an<l onci t 

fto. 106X—Protectus X-Ray Tube , .» 

for Tube, up ,o s-in. li diameter ’ ‘ m<! “ ,0 '"' X - but «*» SkieM 

No. 107X Protectus X-Ray Tube Stand'" Fie 'V...* 

mcn h metal compressor, and Iho ■ ’ r ' ,ck w0 ' k 

f-r X Ray Tubes up e-i„ L^?™*** *£ 

V forTubes X l<: y T" bE Stand ’ 1-V 3. like 107X, but <rik 

No ifK,Y , " I> '° in diameter . » 

No „«X-p" C ' 0r ' Vc,8h ‘ <Sce 1 and Ffe 8 ) .*» 

Tre«mc„7TX S or T Saddlc 0r ..f.?!.. S . , :' ,nd G '’” *S 

\c. i a iX—Protectus i->i - - 
Shield for Tube 


up to G in. in diameter and any one Treatment 

v ( .S 22.50 

f rotectus I able or Bed Stand, same as IllX, but for X-Ray 

$ 24 . 5 t> 

. .»» 


Tube 

M2X- 

Tubes 


' ,p to *“*n. in diameter . 

r 'i ;,ss Shield for Tubes up to fi-in. diameter 

v l-<-*d Glass Shield for Tubes up to 8-in. diameter . 

‘ I20X - Tr ^tment Tubes Fig. 5f each . 

USE X-OL DEVELOPER FOR X-RAY PLATES. 
Sec Page 22. 
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x .Ray Shelter Screen. 

The illustration shows a floor screen 
casters for the protection of the oper¬ 
ator It is of ligIlt woo<1 anci ^ exible 
fibre, lined throughout with lead foil, 
a „d with a window of lead glass at the 
top for the operator to see through. 

PRICES 

155 x - Screen 6 ft. x 3 ft. . . $ 30.00 

156 X. Screen 5 ft. x 2 ft. . 20.00 






X-R»y Screen 

X-Ray Tube 
Stand 


This is a convenient stand and 
tube holder for use where a pro¬ 
tecting shield for the tube is not 
desired. It enables the operator to 
clamp the tube in any position. 
It IS provided with a spreader to 
prevent the wires from coming m 
contact with the tube. 


#10 . 


*-h">y Tube Si, mi,| 2 ,., X 





f 

f - «“ 

,v *. 


-* 
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WILLIAMS, BROWN & EARLE, I 1 


HIUc «t.p au 


TABLES FOR RADIOGRAPHIC 


w ork. 



UNIVERSAL RADIOGRAPHIC TABLE, NO. 290 X. 


No. 200X—Price, without Tube . 

USE X-OL DEVELOPER FOR 
See Page 22 . 


X-RAY 


PLATES- 


This table is very elaborately and very substantially nude, n I 
hold the tube in a lead glass shield at any angle and at any distance 
from the plate, to give compression or not as required to giu ^ 
ities for stereoscopic work, and for many other requisites o ^ 
graphy. The position of the tube is quickly and easily cha g 1 
the operator from one side of the table only. 

t m inn? "'hea 

The table is twenty-eight inches high, six fc 
tended, four feet with the leaf down. 


}|H 


WILLIAMS, BROWN & EARLE, PHILADELPHIA 



TWENTIETH CENTURY RADIOGRAPHIC TABLE. 
NO. 292 X. 

H,c cut shows the supporting arm „i tins table. The strikte 

"T e ,ubc -- ^ «>•** *>-><• «»>■,, 

leui .1. ' "" Cr adjuSt, " e " ts arc matle . --""I that bv means of 

“ r t r : ”r ..« 

but enabling the ™ * SSiSting * < ' c **' n K • ••••■- 

time, pcra ot 10 re I )cat t, ' e exposure exactly at * f„t urc 


• mx-v, 





ties 
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WILLIAMS, BROWN & RARI.K, PHTLadj; 





SUNBEAM MAJOR THERAPEUTIC LAMP, NO. 5 ' x - 

Iliis 500 -candlc-power lamp is the only one fro" 1 f' r f t 
radiation over the entire length of the filament falls d'rcctly ° 
patient. All others have focus points which arc exceeding)’ ^ 
get""., as where such large candle power is used th* 1 ; n a 
"C" point is so high that the patient could be easily 11 ; s 0 n 
second or two. Another advantage of this lamp is ffhffrt i 
< .1 *. r . so that it can lie readily moved from place to P' j nC onTr 
cPher- have to he attached to the wall. This is often ve. 

P "nt, in many offices it would not be allowed- 
No. 51 X Price of the "Sunbeam Major” Therapeutic ® ,n 


■ 


WILLIAMS, 


S, BROWN & EARLE, PHILADELPHIA 



ROCKER, or titubator, for developing, 

NO. 140 X. 


The developing of any photographic plate is facilitated by rock¬ 
ing the tray to keep the developer moving, thus hastening the work 
and preventing patches which are liable to appear if the developer 
is allowed to settle on the plate. 

On account of the thickness of the film on an X-ray plate, the 
developing is a rather long process, and the busy practitioner does 
not have time to rock a tray long enough for the plate to be fully 
developed. The titubator above shown is rocked by an electric 
motor connected with a lamp socket. 

A light tight lid covers the plate while being developed, so that 
the operator may leave the dark room and attend to other duties 
while the 1 itubator is developing the plate much more evenly than 
it could possibly be done by hand. 

In ordering state whether the electric current is direct or alter¬ 
nating, and the voltage. 


The price of Titubator, No. 140X, for plates 


up to 11x14. with 




The 


motor 


price of Titubator No. 142X for plates up to 14x17. with 


USE X-OL DEVELOPER FOR X-RAY PLATES 
See Page aa. 



V*Sa 


* > 




i 

- 'i 


V 

■ * ’■< '%| 

U •“ v 
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w WILLIAMS, BROWN & SARl g 

X OL DE,VE,Loip£ ft 

A NEW DEVELOPER FOR X -R Av 

© 


I. 






J HF, wonderful results which Icadin 

obtained by the use of X-Ol . 

to take up the introduction of .ks- ° per Vu' 
the belief that it will prove to be of the ..r' " Cw rc -ageni .* 
to those using X-Ray machines. 8reates ‘ Po*** 

Although we have had many years - cx ■ 
veloping of X-Ray plates, we have never fotinT''"'* in *h« 
approach X-OL in the Intensity. Clear Whites 12 2 ^* 
winch n produces. It will, in fact, show many d t 
t.ve which arc entirely lost with ordinary develo a 
-Many of the difficulties experienced by 
not front the X-Ray machine, or from the tubcf ? m< - 
different photographic work and the use of i m „ ’ , ,roni 

which either fog or restrain the plate, insteadof hT •' V ' lop<rs- 
details. Some of the popular developers are worse 2 ,'V' 
lor X-Rav work, being never intended by their mannim*** 
lor work of this kind. We believe, therefore, that a devekT” 
especially prepared for X-Ray work will be a. once received * 
great lavor. 

As supplied by the manufacturer, X-OL consists of two 
elements, put up as X-OL Developer and X-OL Salts. These 
may be compounded in any quantity, using the following pro¬ 
portions: 

FORMULA. 

X-OL Salts . 

X-OL Developer. 

Water . 

Bromide of Potassium (2 5% solution) 1 dram 
This developer may be used repeatedly until too weak 
discolored. Keep temperature below 60 degrees 
veloping. 


. 2 07 .. 

A oz. 

. 10 07 .. 


when 


PRICES 

X-OL Salts per r-lb. bottle. 

X-OL Developer, per i-oz. bottle 


*->•>-> — . — <•<•<« 


WILLIAMS, 


S BROWN & EARLE, PHILADELPHIA 




DIAGNOSTIC BOX, NO. 325 X. 

The doctor can generally diagnose a case more certainly from 
an original X-ray negative than from any print that can be made 
from it. I11 order to sec the negative to the best advantage he nu>t 
look through it at an evenly illuminated surface of the proper bright¬ 
ness. For this purpose he needs the Diagnostic box shown alxwe. 
provided with incandescent electric lamps and a dimmer for regu¬ 
lating the light. 

PRICE. 

No. 325—Diagnostic Box for Plates up to 11 xl-t . . $20 

NEW IMPROVED OPAL SCREEN DIAGNOSTIC BOX 

arranged to take plates 14x17. and two smaller m/cn any velvet on 
desired front the following lot of kits. St>.vv» 


. v 

t ■ 

• ;• -- 











> ,.\ - 

riel 

* 5^*1 - • 


ti 




1 25 


We make kits for our Improved 
°f the following sizes: 

Diagnostic Box to hold 

dates 


t1 x 14" 

6 * > x 8 V 


V 

10 x 12" 

j X 7 » 



8 x 10" 

* x 5* 
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‘Ihe New X-Ray Fluoroses 
Metal Handle, Removable &£ 
and Improved Hood 


XXX GRADE 


WILLIAMS, 


MS, BROWN & EARLE. PHILADELPHIA 



The New X-Ray Fluoroscope. XXX-Gradc, 

Screen and Self-Locking Hinge Hooks. The strongest, n nt and 

best finished Fluoroscope on the market. Note offset rabbet edge on frame 
which holds it rigidly in position when hooks arc locked. 



There is probably no part of an X-Rav 
portnnt, or in fact, so far as diagnostic work 
essential, as a good Fluoroscope. Many of ,hc fluorosco^ 
ntarkc, arc <n every way unsatisfactory. The amount of Platinum W 
,hc ' r m3nufacture is a!m ° s ‘ microscopic and no proper i, uta 
to Preserve what little salt is used from deterioration and discoloration. 

Our XXX-Gradc Fluorescent Screens are made in the latest and as 
improved manner. The salt is protected, as far as it is possible to i) a 
from deterioration, and in the quantity of Platinum Salt used, they are d* 
richest screens now on the market. The image produced by these Sans 
is as sharp as a needle and intensely brilliant, and the screens arc, in off 
"ay. most superior. Our Fluoroscopcs are substantially made with n* a 
handle, covered with Black Cloth, with improved close-fitting hood, and * 
screens are attached by self-locking hinge hooks which hold the screen ^ 
in position, but can be readily detached if desired. We supply these w* 
scopes complete as shown in Fig. i. Wc also supply, for use in 
repairs, our Fluorescent Screens on Wooden Frames as shown ■" * 
the Fluorescent Screens unmounted as listed hereafter. 

PRICE LIST 

N'o. MX — Muoroscopcs, with 4x5 Screens 
*N’o. 16X—Fluoroscopcs, with 5x7 Screens . 

• • o. JOX —Muoroscopcs, with flxH Screens . 

Xo. 17X—Fluoroscope-, with 7x» Screens 
Muoroscopcs, with BxIO Screens 




Fig- 3 

PLATINUM BARIUM CYANIDE FLUORESCENT 
SCREENS ON WOODEN FRAMES 

"c supply our Platinum Barium Cyanide Fluorescent Scree:.-. \\\ 
ra< e, on wooden frames as shown above or unmounted, for use in cvAm v 
ep'irs and renewals in Fluoroscopcs where the Screen has deteriorated 

PRICES 

won,?" ? la, * num U;,m,m Cyanide Fluorescent Screens. X\.\-Grade, cube, 
wooden frames or unmounted. 

Nn 1x5 inches . e* 

«• gs-*-*—. ::::::::::: *5 

Not-u'gc“ X s a inC, ’ CS -• *» 

.".— . 
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WILLIAMS, BROWN & 

^ARUt, pj 

th ERADI och R o M ome . 


H 't-AD l } t] 



Pl,, 4 | VI UIAMS, BROWN & EARLE, PHILADELPHIA 

Vacuum Electrodes. 


Radiochromometer No 30 X 
produced W*" «***" 

^freprt a „f tt 8 ^ ^ br " lia "V-< 

^rce em^oyed C ° m,>aratlvc P enetrati °” °* «* X-V 

Price. 

No. 30X Radiochromemcter, for determining the penetration of 
X-rays . 6 ; $30.00 


SABOURAUD’S PASTILLES, NO. 40 X. 


We also supply, by an arrajr 
nient with the maker, en 
Sabourauds Pastilles 0 
agents. This apparatusK 1 '^ 
electrical equivalent ^ j w 
of exposure needed to ^, 
pastille, and therefore P jn j 
measure which > s . {0 any 

definite. aml "“‘jcal inflW""*' 
other than electrical Jj;; 

No. 40X Book containing 24 pastilles. 


| P*OlOMt, E * * “l-l..- 

lorr 

r ~ 

IISjt—I Mm 



Uo j eft 

jS 


J : 1 rj-', 



1 j 


_ 


V 



V 


z> 



The above set is all that is required for ordinary work. 
Price includes rigid or adjustable angle handle as re¬ 
quested. 

This complete set of Electrodes S5.00. 

Prices of Other or Separate Electrodes. 

!iE. UShape ...... $,.oo 

22 E. Rectal .... 

2 3 E. Urethral, curved 

2 4 E. Urethral, straight 
101! - Fibre Handle . 

,J E. Glass Handle 

“ 5 F. Vagina], with cupped end . 

•• General external work . , . . .. 

2 ' Single eye 
19 8. Double eye 
30 E ' Throat 


Hammer 
Nasal. 
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WILLIAMS, BROWN & EARlf 

AMMETERS 


p Hil 


Ab «l] 





DIRECT-CURRENT AMMETER, no i8o a 



MILLIAMMETER. NO. 94 A. 


29 


Every coil should be equipped with an ammeter for tom*, 
mg how much current from the line is being used. The feta 
here listed are so constructed that they may be kept in (Mil 
the time, and the operator is thus kept constantly informed of >k 
he is consuming. They are made for direct current, and also w 
both direct and alternating. 


PRICES. 

No. 160A—Direct Current Ammeter, 3-in. dial, lacquered braw,agj 
50 amperes . . 

No. 180A—Direct Current Ammeter, 6-in. dial, lacquc.td bra ^ 

50 amperes . whit* 8 * 8 * 

■ - . Direct Current \mmcter, 0*in. dial, ,,lafk ir 
finish, capacity 50 amperes . ^ jut ^ 

No. 230A —Direct and Alternating Current Ammcte ,. p 

iron, bronze finish, capacity 35 amperes 

USE X-OL DEVELOPER F° R X ' RA 
See Page **• 



The Milliammeter is connected in the secondary current in 
series with the X-ray Tube, and is important not only to indicate 
when the dose is properly proportioned to the case under treatment, 
but also to enable the operator to keep the current within the capacity 
of his tube. 

The instrument is direct-reading, and may he left in circuit with 
the X-ray tube throughout an exposure for either radiographic work 
or therapeutic treatment. It may be used on the secondary or tube 
circuit of either a direct or alternating-current coil. 


PRICKS 


Ko. 80A—Dial inches, lacquered brass, capacity 50 inilh 

wo. 00A Dial s«4 in., lacquered brass, capacity 50 inilli.it” . . - 

• 0-iA- |>j ; ,| ,| incliOH. lacquered brass, capacity 50 in 

' ' ' l; d "" lie . la. . iitci, .1 I y.'v 


USE X-OL DEVELOPER FOR X KAY PLATES 
See Page aa. 
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WILLIAMS, 


BROWN & KARLK, PHILADELPHIA 

X-RAY PLATES. 


SPRING-TAPE TUBE CONNECT! 


■°N, N 0 


330 1 


o inrf'f stock of Cramer’s and Lumiere's X-Ray 
vVc carry a *‘"b • , 

. f ordinary sizes, and turn them over so rapidly that they are 
Platcso ^ They are packed in boxes separate from the light 
always i i v c io pcS) and unless otherwise ordered they are furnished 
proof cn ^ telv experience having shown that the plates keep 

«««&> g* c,.vdo PCS . 

\Ve cannot too strongly recommend the use of X-ray plates for 
ra . wor k, for although an X-ray picture may be made on any 
l"oto°raphic dry plate, a plate with the special heavy emulsion is 
much & better, because the emulsion being transparent to X-rays, is 
acted on all through, no matter what its thickness. 

We list and carrv Cramer’s and Lumiere’s plates, but can fur¬ 
nish any other standard makes, prices being practically the same. 

LIST PRICES OF X-RAY PLATES, 

With number of plates in a package and number of dozens in a case. 

No. of 


Thc tl,be "' ir e here shown is j„ f 

case wound by a spring. By this arrange, nem if * T' 
egging, and is not likely to he in the t ,e,,t 11 ,s a| wajs kcp, fraj 
kept tightly stretched by the spring. ^ ribbo " 

Size. 

List Price 
with 
envelops 

List Price 
without 
envelops. 

No. of 
Plates in 
package. 

1 doz. 

1 doz. 



1.10 



No. 330X—Price per pair 

6 .2x8.2 . 

. 2.10 

1.05 

1 doz. 


8x10 . 


2.10 

1 doz. 

_ 






11X14 . 



doz. 

LETTERING AND NUMBERING PLATES. 

1-1x17 . 




16 x 20 .... 



}i doz. 

i hese plates are for the purpose of lettering and numbwC 1 

18 x 22 .... 









. Each 

» i j>i \j i CAIAISilie aim MV. 

set consists of a thin aluminum sheet about $xi / 
grooves at the sides into which are slipped other aluminum 
each bearing a figure, a letter or a name, which is indelibly p 
graphed on the plate at the time of exposure. 

No. 240X —Lettering Plate with the word “No 

figures, with three sets of figures . 

USE X-OL DEVELOPER FOR X-RAY Pb AT 
See Page 22 . 


for t*w 

ft# 




1 1 ices of larger sizes on application. 

enveio" P ' a ! cs 1,1 “"S'"® 1 l»ckascs. whether w 
envelopes, we give a discoimt of 20 


ith or witlhHlt 


For casc lo 's We allow a disc. 


» per cent, from list. 


k 'ount of 25 per cent, from list 

p °r original !'" Vcl<>l>cs wc cl,ar K' 1 ' *•"' >>''« hst pnee 

ky us, we a„, w T TTT M V P'" 

Sites 2 per cent from first list pri» 

pcr «nt. from' lij 4XI ' arC f " rl " sll °' 1 0I % »> ease lots ,,n.l ai f>s 
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THE SPFNTH A rT> 

FOR DEMO Ns -T IS C 


THE 
PROP 


- - s t R 
MARVELOUS R A * A T , x ^ 
pekt, es 0 R f a »>o : ac',*« 





n HIS I in¬ 
strument 
w h i c h 
has uecu recen¬ 
tly invented by 
Sir W. Crookes, 

F. R. S. demon¬ 
strates most 
beautifully the 
wonderful phy¬ 
sical properties 
of radium. A 
small quantity 
of radium is 
placed in front 
of a fluorescent 
screeu and upon 
examination 
with a lens of 
high magnify¬ 
ing power the 
scintil lations 
can be most 
satisfactorily 

observed. _ , 

. r , 1 hc Spinthariscope No. R. 

affiasaisaMaa 

R—No. I. The Spinthariscope 
slide is in the form of a microscopic 
slide, and is intended to be examined 
under the microscope, with an objcct- 
tive of about \% inch power. 

Price postpaid . . $7.50. 

2. The Spinthariscope 
is a complete instrument for pocket The Spinthariscope No. R. 2. 

use and consists of a tube about i# inches long, with n fluorescent screen d 
one end, a movable doi liter carrying the radium being placed over it, 
above them a powerful lens contained in a sliding tube. 

Price postpaid.. $9.00. 

Schools and Colleges can import the above at special duty free 
The observer must remain in a perfectly dark room frmn t*° 
minutes before attempting to use cither of these instruments. ^ 

The Spin IharincoM R—No 2 . in Hie helter ln"nii«cn> f» r « 
•l*n.r.r, in „ Mtikini! krj*f 

r'»„«•’, l.v the botnii.rilnient ■■( Ihr ...** 

'leetn>M thrr.w.. „ff |,_ nlmi the wavcllk" 

*'« ei/ii,t.nt)y emitleil. 



* . ,| i-i iU",-,' CO* 

c-'. 






. f v.Ray 
,of '„■> 


pht«s. 


K; V 3 C« Un ’' " 

^IfW lnt frf0ptcr ' 


R0Ck« r 


Sen* 05, . ljuvl uc. »• 

Wr.eai 

shield'- 1 1 , t.l 
c 

irwtnvJ* ' 

- 

f<* X K 


fYcrKtnt $««*• 
ftiJVottclinfc 12 

G 

G 4 Stt Flame X Ray Coil. 2 

H 

atf.Frt 4 i 1 n.cy X R*y Tube*, 11 

I 


WWiurv <*, 
b4f,l» u 

Hatf '. ’no*' 


I 


‘’■Sn,' 


TaWf K*d»V>pb- 

Trf3tmr.it Tub-v 

Tobf Com.. 


Varitwnr I 
' 

Vtrt.M I'.., 


W iter 


0 "i!,J T. 


J r;:; - 
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ETHEL W. METER, D.C 
422 Fourth Street 
Waukegan,Illinois 




633-2673 


ins in 


State of \V ‘ 8CO 


department of revenue 

AUOIT SECTION 
COST OFFICE BOX BO 
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MEYER PHYSICAL THERAPY 
422 FOURTH STREET 
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JULY 15, 1928 


PRICE LIST 


X-RAY AND PHYSICAL-THERAPY 

APPARATUS 

ACCESSORIES AND SUPPLIES 



All Prices Are F. O. B. Lynn, Mass. 
and subject to change without notice 
Always order by Catalogue number and 
give full description. Cash discount 
quoted on request 


CAMPBELL ELECTRIC MFC. CO. 

Campbell Building 15-19 Stewart Street 

LYNN, MASSACHUSETTS 

























, am , modern factory, designed and constructed with especial reference to 
ethciency in the manufacture of X-ray and other electrical apparatus. 

Our host of professional friends is our reward for pastefforts " 

in the future, as we have in the past. furnish our 
apparatus, and what is of equal importance, the best possible 



X-RAY section 



apparatus 
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dinette 


, B „«e 1 ‘ortaUe X-Ray Unit, 110 Volts, A . Q 

/ 


SPECIFICATIONS 

Con- portable type, with Carrying Handle, Cover, 

with Auto-Transformers, Meters. Rheostat, etc. 
Stano. adjustable, with Base, Extension, etc. 


12112 Cooliuge X-Ray Ti de, radiator type . 

121 r» CLINETTE PORTABLE X-RAY l NIT COMPLETE as above (Code 

Word ■'dinette") . 

12119 Automatic Time Switch, band type. 0-12 Second Range. 

14412 Cassette, 11x 14 Buck. 

14514 Ixtexsifyixc Screens. 11x14 .. 

14411 Cassette, 8x 10 Buck . 

14512 Intensifying Screens. 8x10 .. 

1350’ Burn- Diaphragm, flat top. I2x!2 (ior 11x14 hilt t > . 

- otarv Converter, for D. C.. portable type . 

"i"erfcl Portable ,. n ,r 


dinette Mobile Portable X-Ray Unit 

A combination Portable X-Ray Unit and Mobile Office or W- 
\-Kay Unit. Can be easily transported to bedside of patient 
serve as an efficient compact Mobile Unit in the office or w- 



Catalogue SPECIFICATIONS 


12140 

Transformer, Portable Type, with Carrying Handle, Cox 



Cords. Reels, etc . 


12106 

Control Case, with Auto-Transformers, Meters, Rheostat. 

$335/4 

12132 

Turk Stand, Counterweighted Type . 

l:15.00 

12144 

Mobile Bask, with Cable, etc . 

40.(|) ' 

12107 

1'oot Switch . 


12125 

Lead Glass Shield for Tube .... 


12112 

Cooi.i doe X-Ray Tube, Radiator Tvpe 

125(o 

12146 

Cunette Mobile X-Ray Unit, as listed, complete ( c 

<50.(io 


Mobctte) . 

48.00 

12141 

Bracket Tube Stand. Adjustable Type, with Base. Extensic 

rn 1 

12142 

Carrying Case . 

i m 

12147 

Cunette Mobile X-Ray Unit, as listed. Complete with 

13.50 


1 ube Stand, and Carrying Case for combination home and ot 

14,00 

12148 

Same as Above, but with Automatic Hand Timer \ 121 I'M an 

25.00 


Breaker (12110) . 

175.00 ; 



100.00 1 


( nmhtitt 
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Florex (Fluoroscopic) X-Ray Unit 

specifications 

Catalogue Oc* 

'< : —. 

12107 Foot Sow " „ U!: ,cl,ment Bracket ."" l5 «0 

l -’ 159 . . . . ' °Z° V-RAV UNIT COMPLETE as listed ( C „d e ** 

12160 FLOREX (Fluoroscopic) . | 

>Vord "Florex") ^®5.oo 

cpLOREX 

r X-RAY UNIT 


Vertical Fluoroscope 

Coulee SPECIFICATIONS Pti „ 

I3|50 VERTICAL FLUOROSCOPE. including Shutler Mechanism, Lead Glass 

Shield. Screen, etc., fully counterbalanced . $«0.0(| 

12112 Coolioge X-Ray Tibe. radiator type . 125.00 

12160 Floke.y (Fluoroscopic) Power U-vit . 395.00 

131 .-,I VERTICAL FLUOROSCOPE UNIT COMPLETE as above (Code Word 

“Flovert’’) . 950.00 

14010 Lead Rubber Protection- Gloves, i . 10.00 

14012 Lead Rubber Protection Apron . 12,00 

12121 Rotary Converter for use on D. C.. 10000 

Xote: For Tilting Fluoroscope prices, see Clinix list, Page One, 
Catalogue Xumber 12100. 
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X-Ray Power Plant 


OH 


Model 


„ g Roentgenologists and Institutions throughout the worl| 

Campbell Roentgren Equi pnie 

Hl hm are two of the thousands of institutions equipped 


ataloituo SPECIFICATIONS 

*245 I k \ n i ok m i r w ith Mountings, etc. 

>106 ( oxtkoi. Cask, with Auto-Transformer, i. orti'. K ic-^ 

>107 Foot Switch . 

>171 Triii-: Stand, Crane type for wall mount mu . 

>125 It ah t 'ii ass SiiiRt.n for Tube . 

2112 < onl.lIM.I \-Kw 11 HI . *1 "I"' |, n 

2170 MODEL "OH" X-RA\ POWER PLANT COM! LI 
Word “Crano”) 


< lifted C'*'* 


1‘rw 

A 1 


\v' H’ 

„\' tV 

\ HlV 

sitt.ee 
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1217*) Bracket Tube Stand. Denial type . 

12177 Lead Glass Shield for Tube . 

12178 Coolidge Tube, Dental type . 

12107 Foot Switch . 


12180 CAMPBELL DENTAL X-RAY I'MT COJMPl ETl' 
Word “Camdent”) .. 


12129 Automatic Time Switch, hand type. 0-12 Second j» 


lis leil 




s 


For use cn 110 v., 60 c., A C 
6.5.000 Volts, 0-10 M. A. 


»njre. 



I'riced 

Bight 


tw/r 

$625.00 


Complete 


Built 

Right 


rs ~ Switche 

specification.. 

c1 ‘ Double Scale >ti 

mounted . * M. 

3 inch. 0-30 
kk for Filament Circuit 

iictkk, 0-200 K. V. (f, inch) .:'.. . 

iktkr. 0-120 (3 inch) . 

.Mktkk. 3-0 inch S. G. (3 inch) . 

Tension Masts . 

Tension Overhead Switch 



Catalogs 

5?00 Plain 


Radiographic and T 


Tables 

SPECIFICATIONS 

atment Table 


1 ! 7()0 I CA* .. 

■ j • p £ uN Table, with But ky Biock - 

; :4 r I™ usc •» '^.1 rwr-cv 

‘"jl 5 curved Top Table for Bucky . 13 Um No. 

£or , ua '- ’«**> d«p Th., , 1!V f,~ 
,2516 P'-' tK Tab, e w,th Cl,sh,ons nn( * with three hm K e<l 

Bucky Diaphragms 


flat 

TOP 


17x17 

11x14 


Catalogue SPECIFICATIONS 

12116 Curved Top Bucky Diaphragm for 14x17 and Sn 
12114 Flat Top Bucky Diaphragm for 17x17 and Sm 
Electric Contact Device and Compression Band 
Flat Top Bucky Diaphragm for 11x14 and Sm 


Price 


12510 



13502 

13503 

13504 
13501 
12111 


Bakelite Top, Compression Band. 
Corner Post Rods for 11x14 Bucky 
Casting and Post for Head Clamp 
Electric Contact Device for Curve 
Fluoroscopic Bucky Diaphragm 


ocket- 


I'txt 


> tV 




$50 

7501 

2? 0B 
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Catalogue 

12109 Automatic Time Switch, 

0-12 sec. 

12119 Same as 12109, without Stereo-Reset Device 

12129 Same as 12119, except has three contacts so as to open and close main 
circuit through protective resistance. Maximum rating 10 M. \ 


Rotary Converters 


Catalogue SPECIFICATIONS 

12118 Rotary Converter, 110 v.. D. C.. 110 v„ A. C„ for 30 M. A. units... 

12128 Same as 12118, 220 v. D. C. to 110 v. A. C. 

12121 Rotary Converter, 110 v. D. C. to 110 v. A. C., for 10 M. A. units... 


Price 

$265.00 

350.00 

100.00 


Catalogue 
12112 Cot 
12138 Cot 
12178 Coc 
12168 


Coolidg-e Tubes 

SPECIFICATIONS Price 

lidce Tube, Radiator type, 30 M. A. §125.00 

lidce Tube, Radiator type. 10 M. A. 125.00 

lidce Tube, Dental type, Right Angle . 125.00 


Coolidoe Tube, Universal typi 
I25I3 Coolidcr Tube. 200 M 
12512 Cool i oof T.-iiv rwr. 


A. type . 

’herapy type 


250.00 

201.00 


yr 


Catalogue 

14500 5x7 single 

14501 6/ 3 x8/ 2 single 

14502 8x10 single 

10x12 single 
11x14 single 
14x17 single 

5x7 double, per pair 

14511 6#x8j4 double, per pair .... 

14512 8x10 double, per pair .... 

14513 10x12 double, per pair .... 

14514 11x14 double, per pair .... 

14515 14x17 double, per pair ... 


Catalogue 


Miscellaneous 

SPECIFICATIONS 

14015 Kastman X-Ray Viewing Box for 14x17 Him* — 
1-1016 Kastman X-Rav Viewing Box for 8x10 ... 

14017 Lead Lined Box for 14x17 Filin . 

14018 Lead I )i n r \i I*n m Cm 1 

14019 Kastman Dental Film Safe . 

run Cooling System 


12517 Hi 


■Uw er Motok for Dec 
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( \” DIATHERMY 


MODI 


ILLUSTRATED WITH MOHILE TAIiLI 


model 
“CA” , 
d ,athermv 

1!ea u^« esign 


MODEL 

“CA" 

diathermy 

Efficient Design 


MODEL "CA” 


Prio 

SPECIFICATIONS ^ A c , .ilh Cord*- 

"*>«** ,. c v m .VTHEBMV roe--*’-" Br««» -*«-*■ h*** «*>.< 

.„,d nickel trirontntKS . . 

« - • 

6100 MODEL i . 

Word "Carnet ) . 

16103 Mo^T^focnsewtti.^ ^ 

16104 Vacvp «>.-—• l ;,;"; vo viFrr .. «— cat " 

and With cat. 4> • • . 

16106 FULCE.ATOR, Set complete . 

,6107 Coacc . ator, set complete 

16108 Foot Switch . . 

16109 Vacuum Eiectrci® It -.NUt . 

16110 Vacuum 6*e»»* «* 1 . 

16U1 Cataphoric 1 ««*»“. 

16112 Single Eye . 

,6,1, Domi c Eve Electrode. 

Moi)Vi'''t V D1A on ion mm, 

111115 MODI' 1 ' word 

Applicator* and Acccxxo.ia* v' 
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alogue 


Model “CH” Portable Diathermy 



Designed for Home Use of Patient 

price 

SPECIFICATIONS 

_.„,1)UV for use on 111 ) 
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Vacuum Electrodes 




Catalogue 

16112 Single Eye 

16113 Double Eye 


SPECIFICATIONS 


CTRODE 

CTRODE 


Price 
§ 3.00 
4.00 


—---— 



6.50 

1610*4 Vacuum Electrode Handli . 



7.50 

16110 Vacuum Electrodes. Set ot Sin . 




igrrt Surface Electrode. Plain Type . 


.. 

1.50 

1.50 

16 ?7 2 Nasal Electrode, Plain l>P e . 

16223 Urethral Electrode. Plain 1 ype . 

1(5224 Throat Electrode, Plain Type . 

16 7 25 Rectal Electrode, Plain l ype . 

ltf”6 Vaginal Electrode, Plain 'lype . 



1.50 



1.50 



1.50 



1.50 

. 



_ 





Far Electrode, lnsuiaiw ».u c . 

u~>\> Nasal Electrode. Insulated lype. 

!^3 Electro,ie. msulajc, Ivpc •••■ 

h">34 Toncce Electrode. Insulated > 1 * •• 

^ r At 

i£ 

u ,„ 7 CvTnPHORO.c Electrode 
it »S Condenser Electrode 

25 Den,: " Typc . 


Catalogue- 

~yjz? M'TAI- Prostatic 

Byyr~ A/ktal Vaci.v. 
COK»f S CKRVIC. 

-— Coruus Cervical 


Special Diathermy p, 

cststcc Electro,? CIF,CAT 'OK r' eCtr Ode s 

. 

-• T »—, IIO rr. 




Catalogue 

22031 On 


1 1 1 T , T , j t . . 

Alpine Sun r 

Crnat,nfir Curre,,t Equipment. 

- un movable floor stand com. j^^CATlojfe ’ ° r 

nient plug, leads, and tu- 0 M . -’ cte . u ,f h tr .- . 

2J0J3 On wall bracket, compie“ e w, r „° £ , pr *Kl« la. 

of goggles. 1111 transform^: .. 

.VMS On ceding s „ spensi0 —... 

PR"- of goggles . " ,p, " e with .. 

22210 Complete, will, special .. for nier. ~ 

320W Lamp without transfor^’ * ,le <»« .... . " 

For °"'or than fio on one s ,a n() d,r «t att. 

' ' •SuJStS- 

A]pi ne Sun r 

c„„o e „, D -««c urre „,^ uip ^ Lamps 

E JKKsrf “• 

“« «-? .^ <**. 

» 

» 


' s and j 


A, " r "ati"g Cu^m°^ , ® yer Lamps 

3l» r> '-qinpmenj 1 in ». 

I On movable floor , sp EClFlCATTnvo ' ° r 

connections. i anm ‘complete with . *\ S 

a » 0„"„'h| r | "' KoKKlcr'^-V’l"* 1 """" pln"' ,n' 
<'£±'; . . : "' 1 

J«lsi(| e tV .. • **1« two naif „* 

..■ ■ 

^...-c.1 s 

For 0 Hier t|i;i n . 


Km 
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Kromayer ^amps 2aov 

i ,,r u*e. two 

•uiwl. l '" n 'l‘ ,c v | ions M<kct attachment |>lug, 

he water cm '. , Exclusive <»( ap- 

ulow ami two pair Ot L‘ . § 

doling system, with automatic cou- 


Prlce 


385.00 


\ n.i Lamp. "'ll emilaim-d cooling ">*”. 715.00 

ixdU'ivc «>f 'S'S'*" two (•«* 

II bracket. cmnplrte a>*' «• attachment plug, mtea pro- 

lull- water connection*. l ^ Exclusive ot applicators . 

«^*££5 S! Xiusi^iw '“ftp ; Kf ""“ y,r G °° , e ' 520JOO 

Combination v m Cy 

Alternating «• '‘'''sm-'iFjcATIONS.^^ , ^ com|>letc , each 

f„“ ,h«o( .he Gooseneck anti Alpine Stm.Ump .... 

Betbi'le C-W^g^Spn-nt *« « 5( > W “ ^ 

Combination Lainps^ y 

Direct Curr^^oKS complete, a. 

§SS«3-.. -"*>“• 

- 1 £« 52 w®?s£^ 5 = 

s?; 


Catalogue 


*2213 


2215 Hi 


795.00 

910.00 

1 . 120.00 


Price 


610.00 

660.00 

990.00 

775.00 


,I Pinion adjustment will >« ■>” 1 , c when 
„i the Goose-neck without e.Mrtt eltnrg 

Luxor Lamps 


Catalogue 


stand. 1 


Catalogue 


jUXOl 

SPECIFICATIONS attachment plug- 

omplcte with transformer l?mP r , 20 y 60 Cy. --gj* 
■o pair ut goggles- nu attachment plug. » eatK 

omplete with rheostat. > a "Vvor220 V.. D. .. 

r of goggles. For use on 110 v .. or 

Reserve Burners 

For Altemntine Currents. 60 c.. 

SPECIFICATIONS 

•x Lamp Burner .••••••. . 

Burner. in case complete ‘y or 220 V. 

For Direct Currents, ' . 

l-n Lamp Burner .■••••••■.. 

, burner, in case complete . 

32 


Price 
c ->00.00 
255.00 

128.00 

175.00 


Sollu x L a 

Operate universally on A. c 0r |j *^*P8 

Catalogue -In f , r< i , 

22217 *'“»« Staxii Tvi-k (1000 Iv^fiF^ONS 

Smai.i. Conk Urplec tor (or j B “ lb ) . 

I It-TKKS for use with ll„„ r , '““t 1 .. 

a. nine Light : l,. ' type Soil™ . 

rtt-TKR Caioiyi si; p RAM kin : c. [). 

— _I8 Desk Tyi-k SoM.i'x [ . ..,, . * 'Uhl ; . 

1 " '" “i ! ■ " - "iil, " Suit; - 

J. Blue Light; b. R t .,| j E* SoHux: . 

gll: e. Dayh 


Catalogue 

Smai.i. Round Quartz , , '? FICAT IONs 
J.akoe Square Quart/. Lpnsa PUcat or .. 
■M Round Quart/ Lrv/\ Uc '' to » 



Applicators and Sna 

^Pare n.,„. 

u-n„ n. s PECIpi CaTi ***** 


2200 - 

22003 i.aroe square Quart/ i ' ‘"mcai 

22004 Medium Round Quart/ l ev A ’'f'-tu.A 

22005 Hemorrhoid AI'peicat. S App[ -K.vro. . 

22006 Holder for Quartz r 0 „, . .- 

22007 Quart/ Ron. 2V," lone -.i. . 

22008 Quartz Ron. 6 %• ] on g s ! r:,i Sht en<i... 

22009 Blue “Ultra VioletClV«“ S lped '">1 -T 

22010 ,Mn. Protecting Window " ters. t 3 . ... 

'.2011 V. r. ,:r \,,,, "" . .. 4 ' ’ "»• A 

22012 Rioi.br T; 1 ,inu per fool ' . . 

22014 Quartz Lamp Window . 

22015 Sharpe Localizer with ... 

2>0I6 Sins.5 Affliiatcr (McManu?. . 

7.201" 11 ...NK r„ ., . 

22018 PlIARVXGKAI. Ari, , . 

2W I- »l V.V I.M S , E ; r i: V — 

22024 Blue Wini.oiv (eoinpletel P "" Smi ' "r 

2202 .' Burrow's Prostatiu . .. . 

22026 Ruiirer Turn: Clxmp' a ™ . . 

H127 JIeiille Xml Applicator. 

22222 Infants' . . . | , . 

22120 Ladareck Quirt/ Irri, |l ' r P-1'r . 

m . 

UL-.O Xl.'t wke'v' per set n&nt 

Alt t_ASM.\ s 1 ’rosTATIC Applic.to. 

| Si K'W Bsa-*« - 

4 ^miRAI. API..U TTOR .... . 

.’2.HU Nfck p K»SMAit, Kikihiol- 1 
2220 > \c'l!' NKK , * r, smaiu- K» i i h tor s* '"5 

«ai fe? 1 ' 1 '-'"- IV- m . 

S ;'. 11 t.... - 


33 


(C) Jeff Behary 2019 


22 
















Q0‘~ 


An Ideal Equipment for the Itusy Practitioner 






‘CA“ Diathermy 


The requirements of 

Physical Therapy 

are aptly met 

with an equipment including 

Campbell 

Diathermy Generator 

MODEL“CA” 
as illustrated above 
and 

Morse Wave Generator 



Morse Wave Generator 


Morse Wave Generator 

CUlosur SPECIFICATIONS 

,. ,£0 ••Mokse” w AVK Generator, Type A-25 comnW Oa Pric * 

21250 voh 6() cycle current .f*., P f ° r °P erati °n on 110 

»12S1 Same at < at. No. 21250 but for operation on 110 volt DC . 

'p52 Same as * at. No. -1250 but for operation on 110 volt 50 r v,i . "Jli 00 

; 253 Same as Cat. No. 21250 but for operation on 111) v « 2 ? Vf ! CUrfCnl 

21254 Same as Cat. No. 21250 but for operation on 110 $ * cjcl! ZZ «s£ 

Air and Vacuum Apparatus 

Furnished in gray enamel finish as standard 
F. O. B. Cincinnati. 

2H50 Modei. CS Outfit, complete with suction and pressure gauges, monel 
metal top, heater bulbs, one instrument trav, three sprays, one nebu¬ 
lizer. two powder blowers, and glass-stoppered medicine bottles. 110 
V. 60 cycles A. C... $178.00 

21151 Same as Cat. No. 21150 except for 220 V. 60 cycles A. C. 180.00 

21152 Same as Cat. No. 21150 except for 25, 30. 40 or 50 cycles, 110 or 

220 V. (specify cycles and voltage when ordering on this Cat. No.) .... 185.00 

■?1153 Same as Cat. No. 21150 except for 110 V. D. C___ 178.00 

21154 Same as Cat. No. 21150 except for 22o V. I). C. > " 

21160 Model CG Outfit, including all the standard equipment of the Model 

CS. and in addition: Air Heater, large arid small Surface, Rectal Dila¬ 
tor. Rectal Electrode, two Kuh!>er Cups. Glass Breast Suction Cup — 195.00 

21161 Same as Cat. No. 21160. except for 220 V. 60 cycles A. C... 19/.00 

■71162 Same as Cat. No. 21160 except for 25, 30, 40. or 50 cycles. 110 or 220 

V. < specify cycles and voltage when ordering on this Cat. No.) - A-A 

21163 Sa ( as Cat No. 21160 except for 110 V. D. * 1 

21164 Same as Cat No. 21160 except for 220 V. D. -- ‘ 

Accessories for Above 

Catalogue SPECIFICATIONS 

21170 Ether Vapor and Socmj. OJJJfSUer 

bottle with the necessary hose and *PP^ ^ ^ appliotor> both 

glass suction catch bottle .w it ■. * 1 ' ? 

mounted on a heavy, non-tip » • * s j ze amber glass suction 

21171 Suction Bottle, only. ,oonn..J on henry non- 

catch book v/ithn«es:nr> Irost ana . m 

tip metal hast ..las"fiction catch bottle mtl> U T- 

21172 Sinus CLEANsi-R. coiiMstiiv ^i. 

.Mill no -0 piece direct > C . U1W Sis I 1 ■''' ' 

21173 COMIUXATIOX Positive .«> • ; the other the i 

,w.. hottles. onelK-in.c«>e<l a> “. 

bottle . \ 

18450 Air Heater .. : / . , ihtll 1.10 Vita wd 

18469 Bottle Nest with Roby 1 Bolite . 

Powder Blower, and three 

—- - 
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CA” Diathermy 
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Therapy 

v met 

Bnt including’ 

bell 

jenerator 

“CA” 

d above 

Generator 
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21U 

2 \\( 


Cat 

jii: 


Morse Wave Generator 


-Mi; 
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An Ideal Equipment for the Busy Practitioner 
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An,I now, in 1 928, just thirty years since Campbell produced the first Diathermy 

11,1 Lmled States ’ there ,s availal>le complete line of efficient quality 
r * IU ' pn * m " im,re ' ! "" P»ecs ' lo 14 inclusive of this booklet as well as f 0U r 
crm> apparatus (pages 23 to 28 inclusive), producing every modern 
ity radically in advance of anything yet offered. Send for catalogue. 


A Corner of Our Machine Shop 

rRAINED OPERATIVES OF UIWS * 
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iwo Vicn* ui me factory that Serves Yoi 



Screw Machines 
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A Corner of Our Machine Shop 
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LYNN, MAS S. 
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price list 


X-RAY AND PHYSICAL-THERAPY 

apparatus 

ACCESSORIES AND SUPPLIES 


CAMPBELL ELECTRIC 

CtmtMl «»»•""* 

LYNN. MASSACIIUW 




*Sg®8 


mm&mmt 




r.’<< .*• ./ 


mi-m: 
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Prices 


SiirrV Nii, J fully c<piipped 
I .(Mill Protective Screen 
Seconders Volt meter 
Miliuiiiiiieter 

No. 12 l ube Stand with \djuslable Table 
ruilKsten PurgeI \ ra\ 'I'llhe 7 


$750.00 


85.00 

38.50 

$873.50 


Guarantee 

THE CAMPBELL ELECTRIC CO. guarantees the me¬ 
chanical construction of the \-ray Transformer and will 
supply, free of charge, any part developing inherent defect 
within the period of two years from date of sale. 


IVicesare F. O. B. Lynn. Terms 5percent, cash. Easy payment 

terms quoted on application. 



CAMPBELL ELECTRIC COMPANY 

Incorporated 

Prinrip.il Office anti Faclory 

LYNN. MASS., U. S. A. 


if 

I. 


l 


Campbell SureX No. 1 



CAMPBELL E 

I YNN, 


EEC I UIC COMPANY 

M \SS\CIH SKITS 
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SureX 4 

Interrupterless Transformer 
No. 1 

T HIS latest addition to tin* Campbell line of transformers 
lias been designed to supply the demand of the general 
practitioner and surgeon for an inexpensive but power¬ 
ful Itoenlgcu Hay Generator of sufficient capacity to do 
all classes of work with the exception of gastro-inteslinal 
Work without taxing its full output, and to make clear, contrasting 
radiographs rich in detail in quick time, also one who does not 
consider the Hoentgen work which his own practice will yield suffi¬ 
cient to warrant an investment of from fifteen hundred to three 
thousand dollars and at the same time IS NOT satisfied with appar¬ 
atus limited to radiography of the bony structure. 

Roentgenography 

I he SureX No. I IS NO I a small transformer but one of ample 
capacity to do practically all abdominal work with the exception of 
rapid gastro-inteslinal work, in which case it would not be recom¬ 
mended nor could it be expected to accomplish the work of the larger 

SureX. 

The power o( the larger SureX is required to make radiographs 
w ,l "' actoc viscera rapidly enough to eliminate the peristaltic wave 
and produce tin- distinctive demarcation so necessary to facilitate 

correct diagnosis. 

I be >iir»-X No. l w ill make radiographs of any part of the body 
in from three to fix«- seconds, including the spine, head, frontal sinus, 
jw-lx iw. heart, lung tissue, renal, urinary and biliary calculi. 




KQUPMK.NT 

The SureX No. I is regularly equipped with 

1. I.cad Protectin' Screen which o a I'-'i I of 'he c.dxn, 

nins leaded glass window, which may I -■ ■*» 

ise, as ill.Hied on front page, affording protection t" th" - 

2. Secondary \oltmeter. I l'"f»d' Indicate*-. 

:l. Milimnnieler. •' l'*™llvl '•»«' 
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Fluoroscopy 

Th«* SureX No. I is a most practical machine for fluoroscopic 
work as its capacity and voltaic is siillicicnt to meet all requirements 
in this broncli of Roentgenology. It is designed with special con¬ 
sideration for ils use with a C.OOLIDtiK Tl BK with control so ar¬ 
ranged that the resistance may he cut out entirely, the current con¬ 
trolled by the lilamenl transformer, and the penetration by selective 
inductance only. The efficiency of this machine for II Horoscope work 
is greatly increased by the use of the monoplatc type of rectifier. |{{ 
inches in diameter with surface between conductors cut away to 
prevcut enrhoni/ution.'' 

Control 

I he Control of the No. I SureX is very similar to that of our 
larger machines. Regulation of the current is obtained by ('hanging 
Imth voltage and milinmperngc by means of selective inductance and 

resistance repectively. 

\ Secondary voltmeter is proxided to register tin* voltage at the 
secondary terminals, enabling the operator to determine accurately 
the penetration of his tube, and to eliminate the guesswork hereto¬ 
fore made necessary by that one uncertain factor, the changeable 

vacuum of the tube. 

The Secondary voltmeter indicates the pressure forcing the current 
through the tube which was previously determined by the inaccurate 

method of measuring the back-up spark. 



SPECIFICATIONS 
Transformer, closed core (non-lluid insulation'. 
Synchronous Motor, self-starting. 

Rectifier, Monoplate type, diameter I# iw lw» 
Dimensions. 21 x 21 x 7T high to top of 
Finish, standard finish mahogany or oak W.awht 


(C) Jeff Behary 2019 














Metal Tube Stand 


(!onstmelt'd entirely of metal. Fin¬ 
ished in polished nickel plate. Large 
steady has© supporting steel tube. Pro¬ 
vided with heavy lead glass tube shield. 
Slot provided Tor use of various sizes of 
lead diaphragms to change size of ex¬ 
posure area. Cord spreaders to hold 
conducting cords in position. Tube 
adjustable to all necessary angles and 
heights. Provided with adjustable uni¬ 
versal table for light work. 



PRICE 

nd roijnt«Tbal;ni(fd, with one rom\ diaphragm 

ami adjustable table $85.00 


I 





Tungsten Target X-ray Tube 



I he average purchaser of X-ray apparatus little suspects ikt if* 
sponsibility resting on the Tl BE furnished with Ins outfit. Ml othr 
conditions being equal your tube will control the quality of \our «ivk 
Price 7" Tungsten Target $^8.54 


Automatic Time Switch 



Thejmost essential faohw 
to insure uniform lleisit^b 
ography is flWTUtf torfoifMr. 
DO \OT ».i in' 


• 4 v 


;*» w;t rr.v 




♦e-half 


• i 




A 2,y, 


IW. 


ami t«,Hi 
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Of Electricity. 

SECTION III. 

OF ELECTRICITY. 

CHAPTER I. 


Containing a general Idea of Electricity.* 

124. IF a person, holding with one of his hands a clean 
and dry glass tube, rubs it with his other hand, which 
must also be clean and dry, by stroking it alternately up 
wards and downwards; and after a few strokes presents 
to it small light bits of paper, thread, metal, or of any 
other substance, the rubbed tube will immediately attract 
them, and after a short time will repel them. It will 
presently attract them again, then repel them, and so 
on; continuing this alternate attraction and repulsion for 
a considerable time. 

If the glass tube be rubbed in the dark, and after 
having been stroked a few times, a finger be presented to 
it at the distance of about half an inch, a lucid spark will 
be seen between the finger and the tube, and this spark 
is accompanied with a snapping noise; the finger at the 

* The most enlightened and inquisitive persons of the third or 
fourth century before the Christian sera, were acquainted with a 
remarkable property of, at least, two mineral bodies, one of which 
was amber, and the other was a hard stone, called lyncurium by 
Theophrastus (probably the same as is at present known under the 
name of tourmulin.) They knew that either of those bodies, and in 
particular the former, after a slight friction, would attract any kind 
of small bodies, such as bits of straw, ashes, &c. that might be 
presented to it within a certain distance. 

They knew likewise that another mineral, which they called 
magnet, would attract iron, and all such bodies as contained a suf¬ 
ficient quantity of that metal, But a wide difference obviously ex¬ 
isted between the power of the magnet, and that of the other 
above-mentioned bodies. The magnet attracted iron only, and its 
attractive property required no previous friction; the other bodies 
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. as if it were from air issuing 
..reiving a push, 

same re of a small P'R e - lsion , sparkling, 

> ^ experiment, the attraction,^^ is caUed 

J"fe the effects of that unkn eUc tncal appear- 

ond hence they electric , and all 

£/ T?£'glass tube itself » effects 

£^odies which are capable P ^ ru bbing 

£r friction, are ^J^o^er of producing such 
awakes, as itwere inthetn P ^ exdted by tbe rub . 
effects they are therefor that rubs an electric, 

bing. The han f> oran A"r i nst ead of the person rubbing 

a long metallic upwar ds of a foot long, from 

my convenient support, and let small light bodies, such 
as have been mentioned in the preceding experiment, be 
presented to its lower extremity, within about an inch of 
it; then having rubbed the dry glass tube as before place 
it near the upper end of the suspended metallic bod \, and 
you will find that the lower end of that body will attract 
and repel the light bodies, also will give sparks. Sec. 
exactly like the excited tube itself; which shows that 
the electric virtue passes through the metal from one 
end to the other. 

If, instead of a metallic body you suspend in a similai 
manner a glass stick, or a long stick of scaling-\\ ax, and 
repeat the experiment, you will find that the lower part 

could not act without previous friction, but then they wouM : 
bodies of every kind indiscriminately, provided thet acre suffi¬ 
ciently light. 

In process of time it was found that several other lv-dte*. such 
as precious stones, sulphur, glass, Sec. possessed preciseH the same 
attractive property, not as the magnet, but as the amber, there'.-, 
they were said to have the property of the amber, >> M, h. m , 
Greek language, was called whence the w*rd ,.v, - >» 

has been derived, and hence those bodies were sari fe be possesses! 
of electricity. 
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pass 


«e 


0/ Electricity . 

°f the suspended stick nf „i 

neiilier attract the lio-ht , ^ ? Ss or of sealing 

which shows that the .° f le ®> nor p, Ve will 

,hr »"S l > el... or“±ht2 ,C 
Now the above-mem; “ dl,n g-wax. 
bodies through which ? ned meta| hc body and n 
ciM 

sealing-wax, and all th 0 . se bl H; But ,‘ he glass s'ick’ .h! 
electric virtue cannot pass, are tdled ° Ugh whi <* >h 
body resting entirely upon or . ^ TlT^n. A 
dU An r n S3id '° bc ^ated. P by > n °»-con- 

into conductors ^n^coXcfo^'of T* be divided 
as it has been found that the non cn i txtncu y; and 
excited by friction; whereas the rond™ UC '° rS may be 
excited by friction; therefore electrics and nZconduc'lrs 

ss l." ,ea and ——*■» - 

Those distinctions are, however, far from being accuratelv set- 
tied and determinate For instance, we are not acquainted with any 
body which, strictly speaking, may be said to be a perfect elec¬ 
tric or a perfect conductor; the electric virtue finding some re¬ 
sistance in going through the best conductors, and being partly 
transmitted through, or over the surface of, most, if not all the 
electrics. The less perfect conductor any substance is, the nearer 
it comes to the nature of an electric; and, on the other hand, ihe 
less perfect electrics come nearest to the nature of conductors. In 
fact, there are certain substances which may be actually excited by 
means of friction, and at the same time are pretty good conductors. 

126. The following lists contain, in general, all the electrics and 
the conductors, disposed, as much as it is practicable, in the order 
of their perfection, beginning with the most perfect of each class. 

ELECTRICS. 

Glass and all vitrifications, even the metallic vitrifications—All 


I 


precious stones, 


of which the most transparent are tire best—Am- 


her— Sulnhur—All resinous substances—Wax—Silk—Cotton— 

c 1 ,i,e and external animal substances, as feathers, wool, 
hai^'&c.—-Paper—White sugar, and sugar-eandy-Air, and other 


• have also been called electrics tier sc. It must be ob- 

I . ' , that certain substances, such as oils, cerium pov - 

ders’kr which are non-conductors, are celled electrics from ana- 

fog;’; for” they cannot be submitted to frictmn. 
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’ CtriCitV ' teteoxydesofnie- 

" .. Dry“ n,1C ° mP bler^- 

, , ic fluids-OlW-D y ( and vegeLb» cb ^ har ucst 

fll "‘ ’ i omrealed water, vt , n , e ter, »'•■ an eiecti u — 

bodie8 -Cong Fa |,renbei. J V, opErty .a bee me^ lhe u *t- 

a barometer tube.f 


• Almost all the above-mentfoned^subswi-e*^^ hot 

tnary View of Spontaneous Electr^ Son enn-cs 

inglens, or concave ref j e< \° ’ ctric as to be alnv st a good coo- 
of a hard quality » oketr.^ of ;hc s .,„, c ,n. «»«C 

ductor. It is remarkable that sQ a& to income good 

glass is changed by time, andi b > • , ors and viVr •. rrs*. 

tries, though at first they were almost^cond a U „! c r..re- 

A glass vessel is excited best when ™ a 

lied; but a glass vessel entirely or dlMdeW" CVIcnU i .ne¬ 
on being rubbed, shows no signs ot clectncHI o • ^ ^ 

lace, but the electric power appears within the n 

scl with condensed air m us cavity, or lull of some conduce* 
substance, cannot bc excited; yet a solid suck or tump it g - 

be excited. . - - 

t Charcoal is very equivocal in its conducting power; to 
pieces of it will hardly conduct at all, whilst others are very goo* 
conductors. . . 

( In rarefied air the attraction of electricity >' ac.Acnct . »" 
electric light becomes more diffused, hut 1, »s dense, in pro 
to the rarefaction; but, though in a very small degree. »*"' 
however, visible even in the 1'est vacuum that , an N p rs-lu.le If 
the most efficacious air-pump, M7 when the nr w h« h tx n'.tr * 
the receiver is about the thousandth part ,,t the e 
All this scents natural; for, since the air h »« electric, the *»rTT 

Vol. II. Y 
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s:ssr **j 

penfkj sloot- ‘ S * Ve -' 5 ' s ° 0<1 elec "' ic > but it soon loses that n- 

K~ '■" {RSJBft; " : 


CHAPTER II. 

Of the two Electricities. 

127. IF the person who rubs the glass tube, as men¬ 
tioned in the preceding chapter, be insulated, viz. be 
suspended by means ot silk strings, or stands upon a cake 
of rosin, &c. and in that situation rubs the tube with his 
hand; after a few strokes it will be found that the person 
and the glass tube are both electrified; for if any light 
bodies be presented to any part of the person’s body, 
they will be attracted and repelled in the same manner 
as they are by the tube. The insulated person will also 
give out sparks to another conductor that may be pre¬ 
sented to any part of his body; but the electricity of the 
insulated person is different from the electricity of the 
tube, and the difference principally consists in the fol¬ 
lowing three characteristic properties. 

I. Whenever an insulated light body, as for instance, a 
small piece of cork suspended by a silk thread, has been 

accurately this electric is removed from a given space, the more ef¬ 
fectually can the electric power pass through it; and hence it might 
be expected- that the electric power would pass freely through the 
perfect torricellian vacuum. But it seems to have been fully ascer¬ 
tained by Mr. Walsh and Mr. Morgan, that such a vacuum is not 
a conductor of electricity. 
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by it. C't, co.k, 

it will con '' nue b aUy repd'ed by the p i ac e be- 

cork, which 18 “ C a str ong attraction will man ner f 

the P ers ° n .; n Vthe person; and in i the**" be 

tvv een the cork and tbe P Ued by the per 

if t he of tbe utbe heNn~ 

brought within a c« d ^ ^ latter . Or if > tube> 

llSSUcS SfSdyWbroJgh. -.bin 

and the other by the■ pe > will attra ct, a 

a certain distance of each otr 

will rush towards, ea more convincing manner, 

The same thing may be otoerv i w each Q f the clc "' r ‘ ne ^ 

by re-presenting more than one “ vo cork balls fastened t > » 

bodies. Thus let A, B, fig. h •' , s ;i k thread fastened to 

linen thread ACB, and let the pa the wall or other object- 

a proper support, at some dista „| ass tub€ near the bait* 

In this situation, if you bring ... after repel them. 

A, B, the tube will attract be' l und to 

Now let the tube be removed, and the cork ime in thc sttu- 

repel each other, and to remain for a consider 

“£ p.„ -«* J-. ■» ya'iiXi'JS 

thc insulated person that has rubbed the tube, and thc.c * 
terwards repel each other, as in fig. 69. But tf titty WO Hjryft*; 
pcllant cork balls be brought near, they will attract cad c ’ 
by their mutual contact ilia electrical virtue (vil. thc attractor at 
repulsive powers) will he quite annihilated: which shows, that o«< 
of those electricities is quite the reverse of thc other, the one 
seeming to have what the other wants. 

Pairs of cork balls similar to those ol fig. 68., arc genet all' >»>.'■ 
for manifesting when a hody is electrified or not; lor it the sus¬ 
pected body he brought into contact with thc balls, and then t> re¬ 
moved, the halls will immediately diverge, if the ' ' !' ■, »nv 

electricity to communicate, hut not otherwise lieo.e a pair ol 
such balls is called an electrometer, or an e.V. free. e.se 

II. The second difference between the t",' , U , iti, i 
tics, consists in thc appearance ol tin u light. If a j 
but un-insulatcd, conducting body, as a pin, * in wli<, or 
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the like, be presented to the , , 

lucid globule, or st ,, , JkC " td tllbe m the dark 

this point d body be’presemed e r„ n H POn its ^ if 
especially while he i s aetuallv i ‘ nsullkd per 5rn 
instead of the star, a lucid if r'"' 5 thl ’V, then’ 
proceed from the point. 1 rd > s Wtll ap peai . t( J 

will be desert bed hereafter SwhT CXp 7 iments whi ch 

stssed of the eleetricij of\L e "nf ^ A is P«2 

ls Pois'd of the electricity of ^ perso"^ ,h" b ,° d >\ B 
power, m its passage from one of ,h u , Be e ectr ic 

SScl™ 

electrified with the two different electricities- 1 ^ *' U be 

f an tne ( f them ‘ 0r) ^ rubbed against each other', 

bodv u crai,vac!, mrC T cle 1 ctrici V. th ™ the other 
7; ctrta,nl - v JW l u ‘ ,e the other electricity. 

Almost all the electrics mav h,- m . 
one or the other of the two elernW t0 acc l u "' e ' 81 pleasure, the 
rubbers Thus, if a glass tube be rt,-. » eS ’ V,z- by llsln h’ particular 
will acquire the resinous electricity? hm'w® back ° f “ Cat ’ U 
substance, it will then acquire the vin 7 bbe<l w,th “ ny olhcr 
__ 1 ilieous electricity. Thus also 

• As the contrary nature of those two «i„ , • ■ • 
obset veil by rubbing glass and sulnhnr- ,h!? , K1 " CS was originally 
that which produces a star upon the nni,„ i k, C ’“ e of thcn, > vlz ' 

W -S Called the vitreous electricity *, td ,lod )' 'hat is presented, 
duced by rubbed glass in all cases’ M'’ 3 * '!" :,K, ". C<I '<> be pro¬ 
produces the luminous pencil „no’n the ‘i’* 0 "!' r ,' "l 7 " thu which 
sented, was called the resinous electricity P °" t ' <l bo ‘ ly lh at is pre- 


173 

Of Electricity- 

electricity^ 

rubbe I when rubbea surface, or of 

rfther of tempe ra,ure ’. lclty rather tt-an 

lia '\ sbght altera,-cm lo acqo.re on^eUctn 

P reSS 'r’ W the rubber always acquin g elcCtricl- 

* , rrwa...'« a ''^rrs^ r r 

tics was first observed, U ' v ^ of two particular 
powers were both owing xcd in due proportion, 

elastic fluids, *bi ch . when m d form a sor ot 

would counteract each. other, n much simpler, 

neutral compound. Bua PP^ Franklin ian theory, 

Mid C wh^ch S is U pe<ml' ar ly corroborated by 

• -" i ““ 

electricity, is as foflows: SU ppost d to be 

All the nlunomena, called electrical, ri 

produced by an invisible and subtile fluid existing in all 
the bodies of the terraqueous globe. It is also supposed 
that this fluid is very elastic, viz. repulsive of its o Ti 
particles, but attractive of the p. rticles ot other matter. 

When a body does not show anj electr ical appearances, 
it is then supposed to contain its natural quantity ot this 
electric fluid; (but whether that quantity bears any pro¬ 
portion to the quantity of matter, or not, is utterly un¬ 
known) therefore, that body is said to be in its ruturf. 
or non-electrijied state: but if a body shows any electrical 
appearances, it is then said to be c/tttnfitxl, and it is sup¬ 
posed that it has either acquired an additional quatuitv of 
electric fluid, or that it has lost some of its natural share. 
And Irom the- above-mentioned circumstance of the cut - 
rent,See, (Art. 127. Ill ) wt are led to suppose, that the 
vitreous electricity arises from an over-charge ot that 
fluid, and that the resinous electricity arise i 
der charge, or diminution of the natural quantitv ot that 
fluid. Hence the- vitreous elcctrieiti has also hern c .ihd 
the plus, or the positive eiectrkityi and Uw n aim os has 
been called the minus, or the 

* The other numerous hypotheses, that have been offered >n m 
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This theory shows tk ^ 

ducting substance are ruhh , Whpn an electric and a 
on 0 f U !f ' Sn0t genera 'ed; S t a r r r aCh 0th<T ’ (he elec" 

k bo k dy , pUm ' ,s > as it Were * *’2 , he aCtion ^nibbing 
other body. Hence, if one ’ h f e * ectr 'c fluid f rom ,jf’ 

" 1 th it, or electrified positb-^' d - V . become s overcharged 
undercharged, or electrified neg!^ T her ,nust b «»me 
ctenct be supplied by other Unless its dofi. 

with it.* Hence also, we see th that commi 'nicate 
electric is rubbed with anntl 1P i rcason vvh - v > lvhe n an 
Jaud rubber, it 

because in that case the rubber llttle electnc, ty, viz. 
electric fluid from other bodies. ' bt SUpplled w 'th 
Electric attraction is easily explained; for this dn« 
not exist, except between bodies that are differently 
electrified, where the superfluous electric fluid of the 

Uv°rh eS th hat are dectr J fied [positively attracts, according 
to the theory, the undercharged matter of those which 
are electrified negatively.f 

planation of the electrical phenomena, are too deficient to deserve 
any particular notice. 

* By what mechanism one body extracts the electric fluid from 
another body during the rubbing, is by no means known. The in¬ 
creased capacity of the electric for the electric fluid in certain situ¬ 
ations, seems to afford a plausible explanation. The nature of thosa 
capacities will be explained hereafter. 

t The application of this theory to the other phenomena of elec¬ 
tricity we shall subjoin to the description of the experiments which 
wiJl be given in the course of this Section. 


Of Electricity- 

chapter hi. 

/ ,/« to Conductors, 
■rated Electricity , pa rUCU a mun icated 

Ofcommu"' £B any electricity » confincd upon 

130. WHEN V ^ or negative,' * body a longer 

to a body, be * P and w iU remain with which con- 

it0nl> l b rter time,’according a ^ ,1C < ' h e \ ec tricity " Inch 

* “ifare moreEss rubbing U. re™,ns 

f superinduced upon a nb . ded by the 

upon the tube, insomuch ^ ^ >s •„ a more or less 

which is an electric; and i q{ . Us moisture, dry ness, 

perfect electric state on at int . d U p 0 n the class for 

&c so the electric virtue » sometiin es an excited 

SBBErtSfflfr *• «•"■*•* 

-s? s« «* rsanSkTSfis 

',tS"r C S«.yo r t .hr 

2 been presented. Hence, if a conductor be presented 
successively to different parts of the excited electru it 
will receive a spark at every approach, until all the power 
of that electric is exhausted, and then a new excitation 
is necessary in order to revive it. 

Whenever a conductor, which communicates with the 
earth, (viz. not insulated) is presented at a conveniens 
distance to an excited electric, it acquires, on that pre - 
sented side, an electricity contrary to that which is pos¬ 
sessed by the electric. This electricity increases as the 
body is approached, and at last, there being an eager at 
traction between positive and negative cloetrieitu s. tin 
conductor receives a spark from the electric, by which 
means the balance is restored. 

If the conductor do not communicate with the earth, 
hut be insulated, then on being presented, as be tort •. n 
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the excited electric, not onlv tu 
Wards the electric, but the on,^ ^ ° f h 'vhich is t 
^tnfied; with this difference^hovv^^ also vvil1 appear 
winch is exposed to the influence o7th "'i' ,he ^de, 
acquired an electricity contrary to il r^' CUk ' •'« 
electric, and the opposite side h,s 1 , , he txci <ed 
electricity as that of the electric! VhnL T* the S!,me 
electricities of the conductor increase ^ u W ° c ''® re nt 

“ Alf ,fo"" d T ic "-' ISf" 

All those effects will take nlare 

if a thm plate of glass, or of rosin, or of'other "elecnic 
substance be interposed between the conductor and the 

elee't^ d ! lhin 3 h l )ark cannot tome from the 

electric to the conductor, unless it opens its way bv 

bursting the interposed electric, as it always does i„ 
passing through the air. This displacing and subsequent 
collapsing of the air is what causes the noise that attends 
a spark. 

An insulated conductor that has received the electri¬ 
city from an excited electric (in which state it is said to 
be electrified by communication) will act in every respect 
like the excited electric itself, excepting that when it is 
touched by another conductor which is not insulated, 
the former will give one spark to the latter, discharging 
at once all its electricity; because the electricity which 
belongs to every part of its surface is easily conducted 
through its substance to that side to which the other 
conductor is presented.* Hence it follows, that the elec¬ 
tricity, which is discharged by an electrified and insulated 
conductor, is in general stronger than that which is dis¬ 
charged by an excited electric. 

131. If there be two insulated conductors, one of which only is elec¬ 
trified, and if this conductor be touched by the other, then the clcc- 

* It must be observed, however, that when the electrified con¬ 
ductor is large, and much extended, a very trilling residuum of 
electricity generally remains upon it, which will afford a second, 
but incomparably smaller, spark. 
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via- ruicity than the °d* r con tiguous to a tornicr 

tfggEggg?sWsya?-?* 

from which it conductor is more or less V' are greater 

more blunt, and as d which accompany » V ^ the ?ar ts 

The noise and the g aty Q f electricity, b i unt er or 

or less according an d on which 11 s . .l er f e ct. Thus a 

front which it pmcecd^dSnclo, ^ more or less perfect^ ^ ^ 

occasions no remarkable noise, and ts attenae body, but 

■ jq if t nointed wire be concealed in 1 . ? *. 

m “J . a short way bayonet tha J.omt. w .t bo 

covered with tallow, or bees-wax, or sajphw, to. M 
it will take a strong spark from an electrified conductor. 

It is remarkable, that when points are throwing off, 
or are receiving electricity, a current of air always -*p- 
pears to proceed from the point, and that is the k asc 
whether the electricity is positive or negative. 

A pretty large quantity of electricity pervades the 
substance of a conductor of considerable length « uh 
surprising and inappreciable velocity; but a small quan¬ 
tity of it has been found to take a little time in passing 
through a long and less perfect conductor. 

1 he electric spark taken upon anv pan of a living 
animal body, causes a disagreeable sensation, which is 
more or less so, according as the sp.uk ts Mn>- t y. 
weaker, and as the part is more or less delicate, or the 
person more or less sensible. 

V oi*. 11. / 
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S bo e atf; "2\* hM 

th “ 

rin! e v :»; h e r«u: s^rTr«■• ■»<>». «*««,*« 

elect, icy, doe, not accelerate norland the P °T' Ve ° r ne B»five 
pulsations in a sound person; but that the o ^ . d ! nar y "umber 0 f 

S££» k “"“ “ ■«“»!ZSsszsi »«■ 

that are actual™in n a 0 sute l ^i bodies . fruit, and other substance 
electrization; provided thns e ’f a P oral ‘on, is increased but little V 
air with a fre^u. W ' h ° Se SUbstances a ' e «Po»d to the 
'Vuh respect to vecetatinn f u 

conclusive experiment have shown",hi 1 , 1 ™P ar ! ial -diversified, and 
promote nor retard vegetable lil e . ’ h ' electrizaUo " does neither 

to an excited electric ^ to a b ° dy ’ be prebented 
trifled, a sensation will’ be felt'as if™ "^T stron g’y ele c- 

smell will be perceived whirl "’u excited electric, a 
phosphorus; ^t of 

caston any such sensor!,,,, lectricity does not oc- 

vifcd rot'r *c. 

IS perceived; and bodies that have been 1 PCCU f ‘. ar taSte 
exposed to that stream, or toTronJ e LU T - lmC 

general, retain a certain smell, such^as has I tfflllvia ln 
tioned above, for a considerable time after. mCn ‘ 

13 s. If electricity be communicated to an insulated 
vessel containing water, and the water be actually rum 
mng out of it through a hole or pipe; the stream, if less 

2d mnrr. h ^ d,amctcr > will be accelerated, 

and more so in proportion as its diameter is smaller; i 

will even drive the water ,n a continuate stream ou of 
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mall capiUaO' tube, , out ° f n "J"^.^. n "be able to 
‘‘•fof electricity, '^ '^of 'an inch in diameter the 

aI< When above a te anc l carries the fluid turu.vr, 

jCrtidir accelerated nor -ded 

«l.e beginning oMhU ^^^p^d^body. « 

- 

^“^laddly^au beTerved upon the 

fied body, unVess^hat surface is electricity at a 

can in some manner or olbct^acq, ^ clect ri C ily can appear upon 
little distance; or, in other • , that surface is opposite 

7he surface of any electrified tody, unless ^ ^ c , 

to another body which has actually mustbe separated by an 

city; and those contranly « wh ich stands at a distance 

electric. Thus, when a n uisulatea uouy, surrounds tt 

SSJSi ssr x 

^^Ltwhil'Thefnterv/ning stratum of a,r separates those 

"uT'with respect to the passage of s^^dutTf 
one body to another, we may in general remark th..* 
the repulsion existing between bodies tha :arc F*£ 
oi the same kind of electricity be excepted, all - he other 
electrical phenomena are produced by the passage 
electricity from one body to another. 

With respect to attraction and repulsion, this general 
law must be remembered, that those bodies, "hi, h arc 
possessed of the same sort of electricity, repel, or tend 
to repel, each other; but bodies, which arc possessed 
of different electricities, attract, or tend to attract, ca, t 
other; and there is no electric attraction but between 
bodies which arc possessed of different electricities. 

This last assertion may at first sight appear to l>c contradicted 
by the effect which tukes place when small I,,'dies arc presented 
an excited lube, or to any other electrified hodv. tor ' 
traded by it, though they have nol l>ecn |'re,i-ni.lv c\po*« ■ 
electrisation; but the difficulty will vanish, il it N recolle, rd i , 
the small bodies naturally acquire the contrurv ele, m. " 
by their being brought within the sphere of a,lion * n *'* • 
body; so that when they are attracted, the, are s,"’* 11 ' |s„>e»*« 
of the contrary electricity. 
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°f Electricity. 

chapter IV . 

Qf Electricity com,nunicat ed to Ele t 

Le yden Phial r ' CS ' and °f the 

138. THE electric virtue 

to electrics; but this ™ e may also be commn„- 
tended with several o' mmunication to elecm' '° ated 

which a«e,,d ,he ‘ »« « 5 

«TS?r ,i0 " of , 

some electricity, that elect .• . an >.°f the latter receives 
whole substance; whereas when a^de"^ ? ervades >'s 
to an electrified bodv, a sDark fro K Ct f lc ls presented 
trif y the former in a small snn/ T th / la,ter ' vil1 elec 

its non-conducting quality rh ° n ty> f or , p n account of 

itself through it. In q sho r f ’whe eC,r ? V Cannot ex P and 
to an electrified bodv th ’ r 60 dn ^ lectric is presented 
electricities on ditT",""*' 
doctors in „* procedbfS^)T t 
incrcase according as ,he distsitcc betwS ,t , ™‘£ S 
dies diminishes, viz. as they are brought nearer- but if 
at last a smal quantity of electricity be communicated 
to one part of the electric, that electric will not beeom2 
throughout possessed of one electricity, but will, in some 
cases, slid show different electricities on different sides; 
and in certain circumstances, many repeated changes 

un™ ?h S,UVC t0 " Cg T Ve . eleclricit y ma y be observed 
upon the very same electric. 

139 If to one side of an electric sufficiently thin, such 

as a pane of common window glass, a plate of sealing 

wax, &c. you communicate one electricity, and to the 

opposite side you communicate the contrary electricity, 

that plate in that state is said to be charged , and the two 

electricities cannot come together, and annihilate each 

other, unless a communication by means of conducting 

substances lx- made between both sides, or the electric 

plate be broken by the force of electric attraction. 
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°J ^ , e( j electric are 

W *2| I *S ,h *‘ t»o '>PI’““ C p °'h'n “ living 

-r srsfiiSSr » ueby 

an electric p'atCi 11 -,., 1 , as tin-fod, K oltl lea ' cs vcr v easy- 

conducting substan . and discharging rt0 fthe coat- 

which menus ‘^OTcommnnicated to one £ e lec- 

for When s itsclf lhr °n^ and wlie P n >he electnc is 

B'JTSt ifecXZ&T *«—*• 

those coatings is ready at handed ^ lhe electnotx 

absolutely in contact, ye ' , 1)d , by passing oxer ...c 

— ,oth . e o,her - 

It of deceiving any considerable charge.* 

140 If a glass plate (and the same thing must be un¬ 
derstood of other electric substances), whether smooth 
or rough, be coated with some conducting subsume, 
so that the coatings do not come very near tin idgc , 
the plate; and if some electricity be communicated to 
one of these coatings, whilst the other Coaling commu¬ 
nicates with the earth, or with a sufficient qu.mtiix o' 
conducting bodies; then the last mentioned coating " >h 
of itself acquire about an equal quantity of the contrary 
electricity; otherwise the glass plate cannot lx charged, 
except in a very trifling degree. 

* The properly of conducting the electricity ,"cr thru >u<U,r 
is so great in some kinds of glass, us to render them -t' 1 ' r "v.M 1 
the purpose of charging and discharging 
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Now the reason whv < k 
receiving one electricity'’ t g hen one s ‘de of the i 

other electricity j s .> ?’ the opposite side acm, g 888 is 

V . ,Z - thc property which 8 h m r aS Was Mentioned Ik * h? 
electricity contraV.. * . bodies have of ^ . dlj ov e 

‘tguous electrified boH*' Which is Possessed b""‘"S at ' 

sxziz&z? -Sj&fer&s 

the great attraction between S!‘* SS plate tQ o thin th ’ C 

f ^a£ngT 

«*■£•* . ’ dCrS “ Unfit to receive J£& 

V on Kleist in 1745 t** but ,3ro P ert y was discovered bv 
“c«l at Leyden/;^; 11 first satisfactorily & 

W “ h a P hlaI i hence a phial or hottl™™ 1 Z™ P erform «d 
and outside for the purp OSC of eh °" ' he "^ide 

called the Leyden P/,JZ f c . har & ,n R- &c. has been 

the charging and discharging ofTcoa" f\ tric j ar > a "d 
neral, has been called rh/r g J ated electric, in ge- 
A coated oW :' ' , ^ den experiment. S 

chart;,,!, U j"s hi >™S 

on the opposite side, and they, bv their mutual «vEI7 
(ton, confine each other on the' surface of the glass’ 

1 herefore in order to discharge that glass, bo'hcoat- 

and S -hln S th^H-° n | nCCttd b> mean!,of a conducting body, 
and then the discharge is made through that conductor. 

* Those effects take place in the same 

in the form of a plate, but in any oilier sh u ,. wh ! ,hc glass lie not 

it be sufficiently thin; for the thiLcr the TT P T ' 

* Mfs r*? v; r- JStfiSKWf*' 

Priestley s Hist, of Elect. 3d edit. vol. 1. p. 102 
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Of Electricity. 
t „ hr- made bv connecting each 
I'he dischan?! “*1 ® jmi . of conducting bodies. 


S^^JZZ****' «*««■ and ,he 

° r ^muTh shorter than that which is taken from an insulated coo- 

.in ..o, k »r-. 

us when it is discharged suildenlj • , . e 

The force of the shock, which is produced by coated class o, a 
given thickness, is proportionate to the quantity of coated se 
supposing that the charge has been carried up to the utmost de¬ 
cree. Hence, by increasing the quantity of coated surface, tbe 
charge, and the effects of the discharge or shock, may be increase., 
almost to any degree. A number ot coated jars* connected together 
in such a manner as to unite their forces and act like one jar. con¬ 
stitutes what is called an tlcclrical baiter:/. 

In making the discharge, the electricity, which goes from one 
side of the jar to compensate the contrary electricity ol the oppo¬ 
site side, through good conductors, has been found to move with 
inappreciable quickness. 

The force and the noise of an electric discharge is rot affected 
by the inflections of the conductor through which it passes, but ts 
sensibly weakened by its length. 

It evidently appears that the electricity finds some obstruction 
in going through even the best conductors; for in some cases >; 
will prefer a short passage through the air, to a long one through 
the best conductors. The obstruction is greater where the conduc¬ 
tors, which form the circuit, are not in perfect contact, and espe¬ 
cially where the electricity must pass from a more perfect K> a 
less perfect conductor. 

142. A strong shock sent through an animal or a 
plant, puts an end to animal as well as to vegetable life.* 


lace; out as -- V of the other coating, 

comespisthina this „d of lh< 



(C) Jeff Behary 2019 


10 














small intern • Q ^ C ' nc "$'- 
? n making. t |, r . u P tj °n 0 f the „■ 

a spark in the t L pa ? sed trough it Lt - den phial ° 

L7 l r - ««dUr r?< 

explodes, and is convened" , g 1 "; ,nation ** * *»&«£ 

Jf the circuit be interrnm 5 i" lnto w ater. 
or imperfect conductors of - ^ ?/ le ° r niore electrics 
electric shock will break them T ?e thickne! *. the 
stances will disperse them in every "rP ^ S ° me circi,m - 
force proceeded from the centre of d,rect,on ’ as if the 
terposed bodies. In several n!r? f 7 ° W ° f the in - 
shock upon an interoosed La * * thc tffect of the 

t, and, when the fusion is perfect, reduces it into glo- 
bules of different sizes, or even into a scoria.* If the 
metal be placed between pieces of glass, the shock, by 

easiest by electricity. The shock of a small jar, such as a coated 
4 ounce phial, is sufficient to destroy the life of a full crown bal¬ 
sam. The plant begins to droop immediately after the shock. 

* The fore, which is required to melt wires of thc same metal, 

must be greater or less, according to the length and thickness of 
the wire; but it is far from bearing any direct proportion to the 
quantity of metal; for if a wire of a certain length and diameter be 
barely melted by a large battery, u wire of equal length and iwicc 
the substance; cannot perhaps be melted by less than ten such bat¬ 
teries. 


w ate r 

n-r 
y e ssc| 
of 
in 
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Of Electricity- 

• ♦ the very substance of the 

arc 6 en„ally *— 


yhen such pieces of gl„ ith the most luely pnsma- 
ien will frequently be ^"^“eofifused, and at other times ,n 
C colours, which ' e 5< . n | c Colo „ rc d spot is evidently owing to 
«eir prismatic o"dei. 1 ® scpa ,ated from the K*"®j ”!!? * 
ene’rluy-cupTes » space of about one inch in length, and bait 

,C M3 b ' when a moderate shock (meaning a shock that 
143 ‘ m trl mt .ir the metallic circur. is sent 

hfoughan imperfect metal, especially when 
•onsists of several pieces, as a chain; a black dust, m 
he form of smoke, will proceed from that metal, " htch 
s a metallic oxide. If such circuit be laid upon paper, 
>*lass, or other non-conductor, this, after the explosion, 
vill be found stained with indelible marks, and often 
shows evident signs of having been burnt. A long and 
permanent track may be marked upon glass, and upon 
several other bodies, especially upon certain painted 


surfaces. 

A shock sent through several metallic oxides. \\K 
these form part of the circuit, frequently reduces them 
into the metallic state. 

144. A sufficiently strong shock sent through a mac- 
net has sometimes destroyed its v irtue, and at other 
times has invigorated it, or even reversed its. poles. The 
following particulars will show the circumstance* that 
are likely to produce such effects. When the cha in of 
eight feet of coated glass surface, or even k *», is 
through a line sewing needle, the needle will therein 
olten acquire a magnetic polarity, so as to inn < i ve »> !>. 

V0L.1I. 2\ 
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laid ^ lectricit y■ 

‘hen that :. n r o d f ‘ e be ^ruck ,^^,^ 

Of the world r however cannot take nln! ^ of P°mt- 

X U°5 n A ’ 8 rCaSOn UhiCh 

flammable subtatS and'Sfllf 11 ' to * nflame several in. 

S uS. * * ^ -^mttSS 

between Uvf smooth"Sa^of ***7 be disch ^ged 
at a small distance from each °h 3 ‘ IC bodies > ^ng 
of a battery, issuing fromTn ? > J u if the ex P'°«on 
of a needle, be rc^ateZ taTen b ° d * as th ‘ P™ 
plane surface of a metric borh- T® ‘i® smooth and 
tance from the poinT in e itS’ S,t " I ? ,cd ata . little d »- 
or surfaces will be found m l- j SC 7 ™ et!l,l ’ c surface 
scaled or fused metal round a ^ circles of P art ly 

dally in the latter case they w m nt f ral Sp0t ,> and ’ es P e - 
the prismatic colours.f ’ * 1 frequently exhibit all 

bringing the coZuclore whichVroce'dT “ 7^ ^ 

mgs of a battery, in contact ,vi f t P d fr ? m the coat ' 
from, the surface of certain r, a’ °1 at a distance 
*a«r, raw meat, mo i„ „ ood >absunces, a. 

of going ,I,rough ,h„c .abC^X ”?^ 

* See Franklin’s Letters, p. go 

t For further particulars cono’i.n:„~ • . 

Trans, vol. 58 . oncerning those circles, sec the Phil. 
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, sometimes preferring a 
, . a luminous '^’ surface to a short one 

r* 1, tttic »k«a «P» 

■St =s rSH E = “. b * *“ a 

quality in a certain degree. a grca , many times in a mix- 

.. *>'.«* “ d p ■ 

mu mealed to one side electricity of one side induces a contrary 
from the other side, 01 the eiecuic y imnossible to say how 

S&ftAwS&S&g 

the superinduced electric fluid resides —Is it loclged in the surf 

of the class, or in the air contiguous to the glass. In the hr» t case, 
it the additional electric fluid penetrates a certain way into 1 the sub¬ 
stance of the glass, it follows, that a plate may be given » «htn as 
to be permeable to the electric fluid, and of course incapable of a 
charge; yet glass balls blown exceedingly thin, \\z. about the 600th 
part of an inch thick, when coated, &c. were found capable of hous¬ 
ing a charge-t . . . .. 

Mr. Canton charged some thin glass balls about l $ tnch in dia¬ 
meter, having necks or tubes of alxuit nine inches in length, and 
afterwards scaled the ends of the tubes hermetically. If those balls 
were presented to an electrometer, they showed no sign i t electri¬ 
city; but if they were warmed, by being kept a short time before 
the fire, then they appeared to be strongly electrical, and api^ared 
possessed of that electricity which had been communicated to their 
inside; which shows that heat renders the glass permeable to the 

* Sec Dr. Priestley’s second vol. of Observations on different 
kinds ol air; and Dr. Van Martini’s Account of Iwpcrimenis m;h 
the Tcylcrian Elec. Machine at Harlcni. 

t Sec Mr. Cavendish’s Experiment*, which produced this rc 
markable discovery, in the Phil. Trans, vol 7 s and 7«. 

f The charging of u jar docs hv no means displace the an i 
us inside; neither docs the charge heat or cool it 
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electric fl u j d T , . 

. 

, the opposite side if J , “fficient lo '"ore c | er „ 

s&S^t^SpassgsS 

°r»tthtz s s-hN, ;!:“■;•• -as 

a sssfi-is 

•h- l, t r,™' r a of r-?""*»SS z-r 

prestnring „„ e L "3 “1 J f ">™ b,- S c J™ '» 
"Hmicating ,l lt - oth3“h J b ° d J-. ®d com’ 

<=«U A and B) aft er ," hi .' l,e I*.™ (*£ 
firmly to each other; but if xr, ht char ge will adhere 
° ha ^ d Positively, u ill am!^ ’ A ’ ' vhose coa 'i"g 
Sldca ’ and B negative on both sides t f r f if° SltIve 011 hoth 
one upon the other as before and be W^T plates be ,; "d 
king a communication between the dl5,char g‘d, by ma- 
" ill afterwards be found still m jV Coated sides, they 
if separated, the } will still appear tTh' 0 ? Ch .° thl ' r - and 
" Hh this remarkable difference, vi 2 d^A but 

both sides, and B positive on both side « f nt ^ at,ve on 
charge, the separation be made in rh ’ j’ ? fter the dis ‘ 
bght will be perceived between rh • ^ dark ’ flasbes of 
B) laying the plates toother to, ,'" '"V 031 Mlrfac es. 
and separating them successive^ tfffl ' h f COali "g s > 
observed lor a considerable number r • ashes may be 
mg by degrees until thei vanish of tlmes i diminish- 

But those effects are not constanil ’ s 
glu,s Crown-glass and common pJat * sa mf.'vith all sorts of 
uoned phenomena; but i, vvas observed^,,w Xh ^" ‘lie above men¬ 
s' 4 ® 8 P' 41 ® 8 - when treated in ,h e s ,„„ e m f Mr . Hen '/> “'at Dutch 

an<1 g--nvc side He also observed ’ T° Cach “ P osi ' ivc 

B< cr a,, endeavoured to account for H, ° ,cr ,rre ffulariii es . 
b -* "■ P°sn hat when two bodies ■T and sin,, ' 4r phenomena 

electric; or two contra.,ly anti „ |Ualj ; « 
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Of BkCtriM* their electrici- 

-" lCat « n ; ° r in thC found°unquestionably ser * 

i£Z~ 'SXZh f ££.* 

;3“ve'r“ o.H« r application is noi 

3‘mV'. m »cc3l to 3“ tolar dScussion re 
“vV.thout entering u'"o a "r r P cular effects ninth are 
specting its power, disorders, I shall in genera 

attributed to it in P a . Q f e i ec tricity has mostly 
observe, that the a PP eg Q j- obstruction, whether 

proved beneficial m rece secretion; and that a 

of motion, of circulation, or of _«£«“» , 
gentle application has, upon the "Hole, pro 
advantageous than strong shocks. _ nt 

The most general practice is to insulate the patitiu. 
to place him in contact with the electrified conductor, 
in the manner which will be shown hereafter, and then 
either to present a pointed body towards the part a fleet¬ 
ed, (which produces rather an agreeable sensation, and 
is called giving the electrical aura); or to draw sparks 
from the part, or at most to pass very slight shocks 
through it.f 


* For further particulars relative lo this vindicating electricity. 
E, ? c ; +,h edition. TOP IL App cn " s ft '• ” -» * 

and the preceding chapters ol „ " ^ 

together for the sake of relL!.? * c * l, . on - 1 . lu ' h »"'. l ".‘" 


together for the sake of reference w h , ( 

principles of the theory mil '' 7 "' 1 °' 4 ' ! h , r 

b "“he experiments which will^ " ''* * 

probably remove every difficulty. 
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CHAPTER V. 

Description of the Electrical si,, 

150. THE electrip .l ‘ A M Jarat “t- 

^ry 

mulaimg, retaining, and ,>mnl tricit ) r > or for acc u 

m ^ un "? ks 9 u »«ity and a^S*'’, 01 ' lasll >', fo 

Che principal instrument Its ( l ua %. 

tricicy is a machine capable bv ST production of elec 
an electric, so as to produce eli^t • y , means ’ of excitim 
most essential parts of this le ? t . rical appearances. Th 

moving engine^ £ * 

viz. an insulated conductor ’ Jhb- 13r ' me conductor 

tlie nfccrki.y from „« e K citti“| c S ' 

and f ""'„ r ; y “” d f f “>*»<» 

1- inches in diameter; and they are mostly made 

ind they are of Tl* C)iinders afC made with tw ° necks, 
®" d y , a f e °^ ali sl , zes . even as far as 24 inches in di- 
ameter. 1 he glass plates are also of various sizes. The 
P generally used in this country for such purposes 
is the best flint glass. 1 1 

With respect to the engine, which is to give motion 
to the electric, multiplying wheels have been generally 
used, which might move the electric with considerable 
velocity, whilst they are commodiously turned by a 
winch. A wheel and an endless screw has also been 
used, but this is apt to make a rattling noise, and soon 
wears away. But either a cylinder or a circular plate 
may be moved quite quick enough by means of a sim- 
pie winch, to which the hand is immediately applied. 

J he rubber is the next article which must be de¬ 
scribed. After a variety of trials it appears that the best 
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. r are made of leather 
o-lobe or a cylinder of ft„ e sl lk is 

c bbe f '“tlAair, and a pretty long P ^ after having 
one side of the r " ’ t he cushion and 
j,tened bber viz. betwc third 

' aSSe f„b 0 e V or cylinder, ^a ptate.the 

” e r t S S the circumference of the^lof^^^ withapi ece 

whirling, may be as per ^ electric fluid, and that its 
aider to supply the gla con( j u ctor as possible, 

ither side be as much a ^ accumulated upon 

order that none of the n r 

the glass may return to t d by a spring, by 

The rubber should be s uppw _ 

* A simple rubber, such as w here ^" S j t “ b p o » er is^ astlv in- 
very slight excitation of the cylrodw, bu ““JP „pecully »n 
creased by laying upon it a 1,lde *“? ^ , is lima lgam is as follow s: 
amalgam of zinc. The best '-yo us ng th ^ and put 
First make the rubber wuh the b ^ of lhc am 

it m its place, as at Rl, fig. 7 , ' , , r Dart of the cvhn- 

upon a Piece of leather, and apply « to the underpari o , 

de P r,\vhile this is revolving in the direction of the leue^s. .. . 

for hy this means panicles of the amalgam ,,111 increase the 

glass itself to the lower part of the rubber, and will «*«*■« to 
excitation Pfodiipously. The; leather wuh P~- 


ther may be applied again. . . .. „ 

The amalgam of tin is made with two parts of quick smt r. a 
one of tin-foil, with a small quantity of powdered el 
gether until it becomes a mass like paste. I o make the amalgam 
of zinc, let four or five parts of quicksilver be heated higher than 
the degree of boiling water, and let one part of tine be melted * r 
crucible or in an iron ladle. Pour the heated quicksilver into a 
wooden box, and immediately after pour the melted tine into it. 
Then shut up the box, and shake it for about half a minute Mtf 1 
this you must wait until the amalgam is quite cold* or ncsi > " • 
and then you may mix it, by triturai'u : ' 

grease, such as tallow or mutton-suet, a very small portion ol tiueb 
powdered whitening* and about a fourth part of the above 4 t '‘ 
of tin. 
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»■** ™«n 8 i, m> “*'• 

fiSTtS SS gtt*. ;"'<K..ii, y .. 

It ’*££&££' -S' ftyfiaj - A 

,ts lns ulation i s re ‘ '? al ex P^inVen tS i ,0 V 
suspended to it „° J ^ u,red . a ch a j„ or "*■ b ™ «'he n 

iav Lo e ls 


S»as s 

r V ,t,es contiguous S Uated ' vi ‘h one ofitt V' SU ' 

b riv< 5 ^ 

covered with tin-foil, & c ' f lth tm-foil, 0 r of P u00 d 
hndncal With semigbbuhr t ^ is g ene «llv cv 
shape what it may g car ‘ , . n J in , atlons - But be the 
as free as possible from points d 7 ^ ( ° ,Iwke “ 
edges, &c. for these throw off ’ corners . sharp 

tnc fluid; but on the end whM dlss ‘P :,te the elec, 
electric, it must have a shirt ’ S C °, ntigU0US t0 *»* 
or more, which are called the T C ’ or tuo > 

receive the electricity ollector, and will readily 

»* £S be Th p e ro r rtion h e 

pnme conductor is, the 

££s f z 

from the surface may be greater than ’what the eC 

di. 

Upon those principles electrical machines of a vast 
variety of shapes and sizes have been constructed in 
this as well as m other countries. But amongst all that 
variety, we shall describe two only, which, upon the 
whole, arc the most commodious, and are more gene- 
rally useful. 

I'ip. 70. represents an electrical machine of the simplest sort. 
OIK is a stionp board, which supportsall the parts of this machine, 
and whiclt may he fastened to a stronp table by means of one or 
more iron ot brass clamps, as at Q The plass cylinder y\!i, cjititc 
clean and dry in its inside, is about 10 inches in diameter, and is 
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. hcd With two caps, either 

KflZ- rirm ' y t C "turn^in a°hole through a wooden 
!? projection, or pivot, which t pll lar, as at A and B 

°! !„ hat is cemented on the top & firra i y bred to the bottom 
P ie th e plass pillars BE, At». « ’ ione d projections passes quite 

g^&F.One of the above-menuoned^r j 

through the wooden p.cce a a A^^ ^ fay mear , s of a 

1 which the winder AlJ is appn „ h operator may 

screw nut- Then by applyng hand at D^the ^ 

tarn the cylinder, Sec. effectually to prevent the escape 

made of giass, in order ,m 1 de| . 1R is lhe rubber, and IKK 

0 f the electric fluid from the^W ^ ... fastened to a spring. 

is the silken flap.t 3 cemented on the lop of the glass pil- 

which proceeds from ... j fixed intoa small board which 

EEH;-ears 

ports the prime conductor ML, of hollow brass or tin plates, whtch 
has the collector or pointed wires at L, and a knobbed wire at -1. 
From this brass knob O, a longer spark may be drawn than trorn 
any other part of the conductor. But this knobbed \>iie is cm) 
screwed into the conductor, and may be easily removed from it-| 


* The best cement for this purpose is made by melting and in- 
corporating together 5 parts of rosin, 4 of bccs-wax, and - parts ot 
powdered red ochre. 

t file silk generally used for this purpose is what is commonly 
called bluck mode. 

1 As glass is apt to attract moisture from the air, in which case 
it conducts the electricity over its surface; therefore it is proper 
to cover with sealing-wax, or to varnish over, the glass pillars ot 
this machine, as also all those glass articles w hich serve for -ovu¬ 
lating; for when varnished, and especially when covert.; o\et with 
sealing-wax in the dry way, they attract the moisture, cither not at 
all, or in an incomparably smaller degree, and of course they iusu- 
latc vastly better. 

In order to cover glass with sealing-wax in the dry way, warm 
the glass gradually near the lire, and when suffioiemh warm. ivi> 
a Stick of sealing-wax gently over its surface; lor !•» tins ire«ni 
ibe sealing-wax is melted, and adheres to the gU>» In the humid 

way, the sealing-wax must be dissolved in vrt v g< 

or which purpose you need only- break the scaling v.,» mm 
0‘ts, ami leave n in the spirit of wine for a dav or two. sh.vfo, „ 
now and then.— 1 his solution must he laid upon the ,hv ,-o ,t . I, , 
glttss, liy means of a hair pencil, and w hen the fiist >o*t ot 
V01, II. vj U 
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‘i -“**. a/'S ‘-r 1 -i- ': 

termination wuh point at ,' h he prinie conductor h ’ a " d ' s '»"> 

;wSr££;S”5^ l,h;fe ^ 

arc m a“e b byVr nd Cu,hb n properl y'^•t^ctTS.S 1 " P late « and 

-wpsaSsSr^rzSrapa: 

«1 instrument make m k de b >’ th « •bove-nSS^ 5* S' 1 kn °», 

'i he plate machines may in e-eneral a 

more powerful than other electrical ?° re C ° mpact and 

ssr - tzx&xxz 

Besides the electrical machine, the operator ought to 
VC S ° me g ass tubes > and one or two pretty large sticks 

qui.edry, then a second, a third, and even a fourth coat should be 

indeed ansle^r’asVell u theleatfm ' S ^ amber varnish - which 

must be made with great“Ire and *" thedr ) r wa X- bllt 11 

scription of the process in my Treatise on" n**" * h . e P art icular_de- 
vot. III. p. 296 ' lrea,lse on Electricity, 4 th edition, 

niienilv^ffiil-il'n ^ eneraP f consist of oblong cushions that arc fre- 
. y a 1 ' ° s P rl ng8, but sometimes they are only pieces of 

leather spread upon wood, to which silken flaps are affixed, &c. 

t See a compendious description ofits effects in my Treatise on 
tlei iricity, 4 th edition, vol. II. p. 273 

| See the descriptions of those machines in letters from Dr. Van 
Mai um to the Chevalier M. Candriani, and to Dr. Ingenhousz; 
both primed at Harlem in 1789 and 1791. 
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f «eat use in * variety of 

which are ot g rca , eXC itation of a 

of sealin f g n ,r^The best rubber fo si , k> especially 

eXper ,‘?be is the r°ug h * lde ,° n rubbed over it; but soft 
gf 5 ^ it tle amalgam has b sealing .wax, sulphur, 

" heI flannel is the best rubber 1 Qne of which sub- 

sft* ? oars* -* “ qu,re ,he 


ash ijt>i 

sta ”^ve electricity. r v for the accumulation 

"Tsi. The instruments " ec ^ S y amongs t which glass 
r electricity, are coated elect , The f orm , s im- 

hL justly obtained Ae pnncip U e ^ of lhe glass 
material; but the thickness a ^ r£ceive a greater 
should be noticed. Thin S ^ mQre liable to be 

charge; but it is at the ^ ^ jar ma y be pretty 

broken by the dischurg . battery must be 

jars may be coated on the inside with brass filings, 
which are stuck by means of gum-water, or paste, or 
melted wax; but when their openings are sufficiently 
large, they may be coated on their inside as well as on 
the outside with tin-foil, or sheet lead, or gilt paper, 
either of which may be stuck with paste, or varnish, or 
gum-water, &c. 

Fig. 73 . represents an electric jar, coated with tin-foil on the 
inside and outside, within about three inches of the top of us cylin¬ 
drical part; and having a wire with a round brass knob, or b«il A, 
at its extremity. This wire passes through the cork or wooden 
stopple D, and its lower extremity touches the inside coating 

b{. 7t. reptHoits a buitiy cuiiuitiii; °( 16 jars, coated with 
from the a in d »iai 8 «f Sed ‘“r P ro P er >»*• The wires, which p r o c eed 
or fastened to a com*^ f °u r t,U)8C j ars * "* r 

each extremitv “T! 0 " h ° n “ ntal wire >" »>»ch i. knobbed* 
coatings of H, or 13 , or "‘H" ‘ ' F> f ,hc ,nMj * 

The inside of the box which con.” "“T ? onncc te«> -er 
with tin-foil or tin nines fc,,k " “ "° ,C )*” '* 
factually the outside coatings If ' Z*‘ 

b »x there is a hole, through w l', , 'V J“ rs 1 ,hrt 

which commtmicates with ihe ,i . T K >'*• 

the outside coatings of the L, ‘ . . “ "' A 
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’J’jj ^-*1Get T'l city 

gtSstsSj-saaaStt^Ss 

b ? unscrewed a ,If, the y are screwed OJ P“ nts enter .k, 6 '*- 
e »her the nriin. 3 ' P* eas ure. AVith ,u- nd fr °m which m e bta >» 
discharging ; lh P balls, and t he in C ?" st, ' uctio n » e Si 

132. f£H< of '•“'ions sizes. ° ,n «™»ent 

ed at top with brass 1 ’ hxed fast in 'o the a and 1 ‘hick 

supports a spring-tube ^hro^ ° f " hich has a 

of those caps consists of , Ugh . which the wire no *-;!° ,nt - « 

s^ ? -rS*3Ka=at‘**S 

sure. £ is a strong* piece of unn i ^ l 6 rerT10vef l from it at plea- 
meter, having on its surface a slh^ofbT’- 31 ? 0 -' 11 5 inches in dia- 
wtth a strong cylindrical foot thaf Wd is furnished 

tvh.ch is fastened into the bottom h f » aVny °‘ ‘he socket F, 
which serves to detain the foot of the “ nd , ha l a screw G, 

quired height. H is asmatl press°l tkhb^nes ?*!? E 31 ^ ^ 
It consists of two oblong pieces of hn»v,l w , thls lnstrum ent. 
against each other, or alainst anv thinw .’h^ Ch T - be <> res9ed 
by means of the screwsandnuttS, o T^e Im^r'of Z 
has a cylindrical foot equal to that of the board E. When this press 

!ar h be d S F d ’*h !S i hXed int . oth . c socket F > * n the place of the circu¬ 
lar board t, which must, in that case, be removed. 

153. The instruments which either manifest the pre- 
sence, or manifest the presence and the quality, or mea¬ 
sure the quantity of electricity, are called electrometers 
or electroscopes; and they have been made of a great 
variety of shapes, from which, as also from their uses, 
they have derived peculiar appellations. 

A simple thread, or a feather, or other light body, 
simply suspended by a fine thread, may be used for 
exploring whether a body be electrified or not; for if 
the body be electrified, and be brought near it, the 
thread, or other light body, will be attracted by it. 

The simplest electrometer for ascertaining the quality 
as well as the presence of electricity, has been already 
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, it 

d^ffrom its ^ ent %'5cu*sQuadrant Electrometer , 

called, fr° n res ents ffenksr** from which U may - 
F‘g- 7 a small circular stand, ‘ the pn me 

flXeC ' TaW separated, and J^ekctroineter indicates 

occasional y H lseW here. lhts' - G f electricity, 

conductor, ra ther the cond wood, with a 

the q u T' yf a perpendicular brass’ ferrule 

11 "T termination at top, and S bg fixed upon 

flower extremity, by w ‘ electrical battery, 

Sc prime conductor or upo ^ a graduated ivory 

To the upper part ol dd i e of which is a 

semicircle is fixed, about the in ^ ^ of , hc ind ex. 

brass arm, which contams stick of b woo d. 

The index consistlot a ve^y of thc graduated semi- 

which reaches from the has a sma ll cork ball 

circle to the T * extremity. When this electrometer 

of the electricity; and the graduation on the_ ivory sen i- 
circle shows the force or the elevation of the index, as 
at P in fig. 71.* 

The principle of Lane’s Discharging Electrometer, as is now 
commonly used, especially by thc practitioners of medical electri¬ 
city, is shown in fig. 77. It consists of a glass arm D, which pro¬ 
ceeds from a socket on the wire of thc electrical jar 1 . and to the 
top of which a brass spring-socket E is cemented; through this 
socket a brass wire, with the ball 11 at one end attd the ring t at 
the other, may be slid backwards and forwards. The wire Hi ■' 
generally marked with divisions of inches and tenths. M hen the 
jar F is set in contact with the prime conductor, as represented in 
the figure, and the hall 15 is set at thc distance, for instance, of one 


* A vast number of alterations have been made to this electro 

meter, viz. the index has been enclosed between nth j 

circles; thc whole has been made of brass. «ith multiply 
and a counterpoise has been put to the uulev in order to r. mb 
small force of electricity more perceptible, M eftw elk the 
simple original construction, as described above, seems prelimMr 
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5 S "' 0I >R 
will 


atta—.-tT* 

! br °»gh a human bod. ' Vlli P ass through ,! dlscha rge ! 

*•/ b ^iven, a e sf a a i ! l a ® th fl ' r ' h ^ Prom 
In performing severalam^.V 1 *'' is ca P*bIe of. ° nger "lock, 

alterations the instrum™? b ° tt,e ’ and afler a varLt °- Which 
state which is renr^c r.» i - Was ln l ^ e year 1777 tria lsand 

ment is held^VftTt^" £** AB J **S thefe 

^^ e ^ S ° e * ia ^ e *^ nS ^ r ® a ^ etb ® r *r| t ®' t ^i^eni ! °^™ iaD ' t * tn ^^ Ser * oadea 

The upper part of CDMN is taperiniTlIke !h‘° “ S Wooden case ) 
a short glass tube is cemented imo i" B S o « , * ° f a P hial ’ a " d 
and a little within the neck of the f„ ’ mer T ° pr °{ ect 3 litt,eabovc 
the instrument, from CD to 1., is C ov™ H The . n . the u PPer part of 
means of heat, which oives it th» co ered Wltl > sealing-wax, bv 
body. The inner part G of the small a ? pe * ra " c ® ° f one comin uate 
sealing-wax. Into this tube a brals^wire ‘ S “ S ° C ° Vered with 
part H of which is flattened and is nerf ls cemented, the lower 
upper part L is formed T ^ ft 

is screwed. The office of this cap is to defend th^nn. 
instrument from the rain. The conical nr ™ , PI ? C T P a "° fthe 
P of this electrometer, are as small as can be mad’e°a g , obuar ’ corbs 
ed by exceedingly fine silver wires, the upper part’s ofwh'ich’are" 
formed in rings, which pass through the holes a?H, and Tre there' 
by so loosely suspended, that they are caused to diverge when the 

lX?KN lr«?° n 108 T y $ r g - htly electrified atmosphere. 
IM and KN are two narrow slips of tin-foil stuck to the inside of 

the glass, and communicating with the wooden bottom AB;—they 
serve to carry off that electricity, which, when the corks touch the 
glass, is communicated to it, and if accumulated would disturb the 
free motion of the corks.f 

* This electrometer has likewise undergone a great many alte¬ 
rations. An improvement of it, and a combination of this and other 

electrometers was made by Mr. Cuthbcrtson_See a description 

of it in Nicholson’s Journal of Nat. Phil. Sec. vol. II p- 528. 

t A useful alteration of this electrometer was made by Mr. Ben- 


199 

Of Electricity- 

t pccential parts of the electrical 
Such are the most ess variety of particular 

.,.„S But there is d *> . r or the performance 

instruments, which ardt ° ut the description of these, as 
‘ fneculiar experiment 1s ’ . ng for the management of 

well as the necessarym 6^1 perfornianC e of experiments, 

the same, and for th g 

will be found in tne sc 4 


CHAPTER VI. 

Electrical Experiments. 

sufficient to prove the leading propositions of electncit) . 

But the electrical machine being the principal article of a pretty 
large electrical apparatus, we shall begin by explaining the proper 
management of the same. . , 

When the weather is clear and dry, especially in serene ana 
frosty weather, the electrical machine always works well. In very 


net. It consists of two slips of gold-leaf, or silver-leaf, suspend cd 
from the cover of, and hanging within, a cylindrical glass 'easel, 
instead of the corks suspended by wires or threads. The alii" ot 
gold are about 2} inches long, and sometimes they are narrower 
at their lower extremities. This electrometer is the most sensible 
instrument of the kind, and very useful in nice experiments; the 
gold slips being caused to diverge in a ready and unequivocal man¬ 
ner by very small quantities of electricity; hut the instrument, thus 
furnished, is by no means portable. (See the description of it in the 
Phil. Trans, vol. 77.) If very fine threads stiffened with Rh'*'. be 
used without any halls, they will be found nearly as sensible »• 
the slips of gold leaf. 
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J f Electricity, 

bot or damp weather, the ™ . . 

more attention is reonila rnach me does 

former; yet, with prop cr t'" ,he la “cv dreum^ Wel1 ' "‘before 

limes be made to work with s,’ * * Metrical machine "' an in the 

following instructions. sufficient power bv „. ., rn;iy ;,t a » 

Before the machine be,, i ’ 7 attcnd »»g to the 

clean and dry, and in cold e he .finder should he • , 
keeping it a little while at ! ^ “ sh °fod be PCd Vcr y 

Bre. 1 his done, if the winch h m ° derate distance fro m ' Varmed by 

removed, and the knuckle i b ^ e tu, ' n ed, when all a common 
foce of the cylinder Lh bc he,<l at a ittte di,f thin B s are 
rubber, the electric n “ ' he mid dle , d s “ ef ™» the sur- 
knuckle, and the s rt” d wil1 come from ° P P° slte t0 the 

with the amalgam against the eviie^ ° • d the P ,ece of leather 
turn the winch, and the machine i, “ S U " der P a « while you 

When this has taken ph,L remove the leaZ its P«E“ 

place the prime conductor before the r „|- I r Wltb tbe am algam; 
its stand NF quite clean and dry and mJk der ’ *5 fi S- 70 -’ wipe 
by means of a wire or otherwis^ iTt k S °, 0d COmmunica t ion > 
ground; then turn the winch and th b . twce . n ‘ he rubber and the 
sparks, may be drawn from the l!'' 60 ?' flmd ’ ln ,he fo '™ of 
blunt uninsulated conductor to its sm face The°!'’ X presentin e a 
be drawn from the knoh O rr #i • , The ,on S est spark may 
Prime conductor whilstthe i l ° 

globule of light will he seen “ • S revolving:, a luminous 

with any noise If the rnmm P ■" lbe p , olnt ’ winch is not attended 
rubber be removed-and “ '° n . beUvcen the earth and ‘he 

prime conduemr ?he„ b made betwee " the earth and the 
a brush or pencil’ of lieht wi^he"' 1 " 8 ? p01nted P in t0 the rubber, 
tending towards the rubber. bCUn lssu,n S fl ’om the point, and 

prt I l W c^ h c e , 0 < i O ?rmn?e ti T 1* made bctwec '' earth and the 

MO-^hesVwiil hang°d threadS ’ b f .suspended'tHieTnobbcd wire 

make them diverge, or flv from P1 rh rr , • y r 

milcinn *, y • each other. If, in this state of rc- 

a ’ i | 1 1 p P Nmc conductor with an electric, as with 

1 * 11 * rnnf* * or »®»!»ng-wax, or amber, or sulphur, 8cc. the cork 
ball, will continue to diverge; but if you touch it with any uninsulu- 
ted conductor, such as your finger, or a wire, or a piece of cl,ar¬ 
il’ ’• C ' 'threads with the balls will immediately collapse. And 
or'no* * rCady Way of try,n 8 whether a given body bc a conductor 
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I 


.Under is enabled, by the 
to the theory, th ® cy alura Uy existed in the 
according to which na > r _,„K’*rh. on 


—’ir 


on 
com* 
to any 


]s'o' v ’ 

f r icti° n ’ l0 d 

sS3 « - 

conductor, as mentioned above,i X™ P electrified. the balls wtU 
glass tube, or any other body P ds J n exc i le d piece of sealtng- 
fly from it; but they will ' neg ativcly electrified; and this is 

b “ d ’ * p ““ 

* 123 — .noth., 

the rubber HI; then the: commun a bove’-mcntioned espen- 

prime conductor ML and the e*n , ^ conduc tor. but wttb this 

ments may be made with the ot P a fl- ecte dby negauve elec- 
diflerence, that in the latter ca > hence, this conductor 

tricity, and show signs of "jVjXd he ftoti'ivc, conductor. 
is called the negative, and ML is calico me / 

The Flying Feather. 

155 . Take an excited glass tube in one of your bands, 
and let a small light feather be left in the air, at the 
distance of about 8 or 10 inches from the tube. 1 Ins 
feather will be immediately attracted by the tulK, and 
will adhere very closely to its surface during a tew se¬ 
conds, and sometimes longer; then, having acquired the 
same sort of electricity, it will be repelled, and h> ket p- 
ing the tube under it, the leather will continue to float 
in the air at a considerable distance from the tube, with¬ 
out coming near it again, except it first touche - M ' n ' < 
conducting substance, upon which it can deposit i >. 
acquired electricity. By managing the tube dcx«eiouM> 
you may drive the feather to any part of the 100 m a: 
pleasure. 

Voi,. II. 2 C 
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2Q2 

45«ta,ci rc „ <fEl ^u- lty . 

sat’ST^S^ftasr.. 

*" “»=,«“’ "^rss, v&: J«s-t 

C fe »Hier being a 

156. P/ aCf> , 7/ "“ Ele otric JVelk 

w, th glass legs) .f° n *? insi 'lating stand , . 
conducting boil. pi,u ® r qufr t m "J (m * a sto «l 
a short JLW near, y of the al .1?’ ors °me other 

*J e end of a silk thread °w eter ’ likc fig '68 

*f e roorn » or from any otW C n ing from ‘he aSi of 
M,? Ur ° meter may be suspendert° P ? S V pport > so thauhe 
J h,s do,le > electrify the num t - y ™ ithin lhe mug. 
n excited electric, or othrriv' y gl y in £ a spark with 
‘lie electrometer, whilst it 3nd you vvil1 find that 
‘nation, and even if j, be ca *™dtn< “ in . su ! ated *- 
face of the mug, will not h#» °uch the inside sur- 
acquire any electricity- buularTn d by nor wil1 
mg out of the mug be made * C ° nduc,or : part,y stand ' 

electrometer, then d elattTr uil h, mU r‘ Cate with the 
by the mug. me latter will be immediately attracted 

* aCted b U r f '™ *>< — 

can deposit its electric fluklfor acquire fny °from X UP ° n "’ h ' Ch . “ 
the contrury electricity, and of r„i,r„ ny * on ?’ cann °t acquire 
when another conductor is presented to , >C aUract efJ; but 

place, because the electrometerin^ ha c 

flu.d from, or can deposit its fluid upo^nTat cZiuctor C ' eCtnC 

To show the action of Electric Atmospheres. 

157. Let a body be electrified, for instance, positively, 
and if at some distance from it you hold an electrometer 
of cork balls, this electrometer will be found to diverge, 
but with negative electricity; which may be easily prov’ 
ed; for if you present to it an excited piece of glass, 
the cork balls will run towards it; but they will fly away 
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0/E ^- 

cited sealing'™*,*; “jSfalway* Fg£ V f od with 

lion lively, a nd he 8 ition a mejaUt f lon g, 
ol" ay 1 in a Hor' zon S P fig. 79-> ab °^ fi extremity A; 

In t S «irmina‘i° n f-“A^ctrometer at it» * end B an 

bl1 "' having a . c ° r g ^ io inches °f ' ts •„ immediately 
a brin r“mbe; and the bails C wd 1 ricity- U 
sited g! a f b viz. with pofV^^i at ely cc 


and 

then b»****& be; a nu - ^ nQ ; t tve eicw 

SSJ Shesame, ^ 

thc tr and r no°e V le c «icity will ^ oni end B of the 

-sitive electricity. 


= th r But if while the tube electricity, 

the r° d - Bn‘ d - rk ba „ s diverge with pO ^ whh an y 

the' other end A be‘0“^^ ^ &•„ immediately 
uninsulated conductor, e perfectly ''"dec 

t ra " y belon g in g .o H IS equab y ^-ed throug^ rf 

: Us ‘o that end wil. be driven 

towards the extremity A; which extremity therefore becomes 
overcharged, and the other extremity B undercharged, yet Use rod 
lias no more electric fluid now than it had before; and when in 
tube is removed beyond the sphere of its action, the superfluous 
fluid of the extremity A returns to its former place B, and thc equi¬ 
librium is restored. But if, whilst thc extremity A is overcharged, 
the same extremity be touched, then its superfluous fluid w ill be 
conducted away by the touching body, leaving the extremity A in 
a natural state; but at the same time the extremity B is under¬ 
charged; therefore, when afterwards the tube is removed, part of 
the fluid naturally belonging to the extremity A, goes towards H. 
and of course the whole rod will remain undercharged, or elcclri- 
fled negatively. 

This experiment, which may be endlessly diversified, and so 
simplified as to be performed with a simple cork-hall electro 
hows how an electrometer or other body ma, be electrified MM 
lively by means of a body electrified positively, or , , , . -.a 
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To show the nh . 

158. P] ace “^odieT 1 rLp “ k '°» of the 

Ef br4 C &c ’ L 8 fSC fi ^® f ^^T' U b0di «. 

light bodies will d stdncc fr °m its surfim ductor at 
conductor i • f '° on mov e between tv. , ’ ! "’d the 
onductor, leap.ng a lte rnate ] y from 2 Jf plate a " d the 

>■' the sphereVf Mtion ,h f T*” bodies a,ul the plate ^ ° ther ‘ 
actually possessed of th/ th ' electr >fied Prime P con,| by being with - 
fluid upon the hand of ,he CO " tra,y e ^«ri5*?beriS1“'?’ b f Come 
cates with the nlat*** k 16 °P erator > or other hoHv ?u their electric 

ST 5 S^r;i 

If the conductor be supposed tn “ ntrar y state, &c. 

sgs &■ -w*- 

be proved in the following manner:—Place the said ii„ht wmf 

and"holdine n th nd l** h™' ° f S ' aSS ’ instcad of ,he met “ llic P lat " 
and holchng the glass by one corner, place it under the electrified 

attract ao " ductor -. I( , wl11 be fo tind, that the small bodies are not 
. C because in this case they have no opportunity of parting 
with their natural electric fluid, and consequently cannot acquire 
the contrary electricity. But if a finger or any other conductor be 
presented to the under side of the pane of glass, then the light bo¬ 
dies will be instantly attracted, repelled, &c. for these bodies can 
now deposit their electric fluid upon the upper surface of the glass 
plate, whilst the under surface of the glass deposits its fluid upon 
the finger, or other conductor. If this experiment be continued, 
the pane of glass will soon be charged.* 

* The preceding experiments show the following facts, or laws, 

which we shall assume as axioms, to prove that the repulsion of 

bodies possessed of the same sort of electricity, be it positive or 


****** rm . 

Expert p‘ A s ' ch as that ^Jand^h 

the e . contact , trom eter _ 

> Kiev’s quadrant _- 


neg a n 8eemS 


electric 


WiX&AIZzSSSX 


.. ■=“ - 
induce, U1 „[ action, viz- ” 

''omesVnhin its Bph«e of r rf.ee 


(meaning the. fluid o?her body 

cording to the theory, face 1S opposite A nd those 

through it,) “"'“^ed of the contrary ele«"c^ ^ 

which is aotiwHy P“^ e fied bodies attra ct or tend 

two con.rar.ly clectrih U 


particles of other matter 5phe rcs of conducting matter 

Now let A and B, . 80 ^ ,'' uou /to each other, and capable 

suspended in the open a, r, co«.gu be co mmumcated to 

of being easily move . electricity cannot be diffused eqoa- 

them, and tt is evident tha his c ectr ) condensed 

Wy over their.cl,^are^rtmoteTrom the point of contact, because 
diere^hc'air is at liberty to acquire the contrary electricity: where- 
„ near the point of contact, the electricity cannot be mMlifesteu. 
because in that place there is no air or other body w hich c*n »c 
quire the contrary electricity. Therefore the atmospheres ot con¬ 
trary electricities cannot be concentric with tlic spheres A and b. 
but must be situated somewhat like the dotted representation of ag 
80.; then the spherical bodies being attracted towards the centres 
of those spheres, appear to repel each other, as shown in fig SI . 
so that when the bodies are electrified positively, negative atoms 
phcrcs will be formed round them, and the additional eleeiric fluid 
of the bodies will attract, and be attracted by, those nc gativ < atmos- 
phcrcs. When the bodies are electrified negative!) 
mosphcrcs will be formed round them, which attract the unde* 
charged bodies. 

This explanation may be easily applied to bodies of eoy othet 
shape; proper allowance being made lur their more or levs perfe. 
conducting or nonconducting nature 
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&s$s?st* m * , &SS3S 

T™ CO " c, 'Kle .hat fhe iartV' WUl ^SX ^ « 

,h /(ar; then bril° s'o.f;’"^ to the <f ut > «* glass 
0f ‘he jar, and 1" ' , ^ tow, Sg^***** of 

sparks between 1!., ! '’ear a report , e kn °b A 

substances that rod and’the^ See vivid 

This operation " nur »cate with the side e° nduc 'ing 

the dis^n g t C d ha : geS the i ar - If b tefd <h ^ laSS 

breast &c. If a numbe/of^o"'*' 5 ’ °r elbows ^ 
first o/ them touches the outside r J u' n hands > and the 
touches the knob, they will all f f ^' he jar, and the last 
c '*ely at the same perceivaS-t the s £°<*. and pre 
are nearer to the coatings of the .v"" ^ th ° Se ' h ° 
extremities of the circuit of J ’ °f who ar e at the 
the shock stronger than thert^rA'hfT’ "?■ feel 
et her side becomes less condensed Tnd of ° f 

active m proportion as it expands itsdl tJ, T Urse ,ess 
quantity of conducting matfer. f h gh 3 greatcr 

°f experiments.—Take l riard m oTnu e irT a f lfeSted by 3 srcat vari «y 

a little asunder by the internositmn r = paper, or two cards kept 
‘here; p,ace Jther of th^eTrU cs ^t "ain^.V'' ^ '’ erC a "‘' 

of a charged jar, and put on, of t he 

face?h Z e ^hL°J S lT “ m ° re ap ‘ ‘° disc) >a>Ke itself over its sur¬ 
as I X , ,)at ' ery Can,l0 ‘ in general be charged so high 

fluen*' X J T he v da T"V S . S 0r <l, 'f ne8s of ‘he air docs a| s0 f„. 
into , ,? C ' ar ? e ' ^ ct Mr ; f-n'hbertson found, tliat by breathing 

be er 11 hrougli a glass tube, previous to the charge, the jar will 
enabled to hold a much greater charge, lie judges of the force 
to fuse 17 ° r pr by lhc ,e, ’g l h of ' vire Which its discharge is able 


QfZlectTW , two cards, may be 

, ,.a » ^tgSS&ZZrJ s * 5 

... ysssf, vr.rr« s 
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'l' roUB r„ nd to h“ ve . a b “ h e side of the jar. ‘ som ewh»‘ u “ 

^jll be f „ hard a S ainst n erforation, a , r paper? * >cry 

55 ? * 




I r b c “ the tbrk it «■» 

p,eCC ff the sugar Will be broken, a ^ neaHy a „u 


rill »p- 
minutc 


Utuuny *- 

^160. Put ;hd «^jjthc 'samcTpUcc'lhc card** 

and having removed; the k U ca rd, and a; 

»tl- >»* ««”*“ S. e«s o,hee .hen, by con. 
about an inch distan die outside ot 

lhc hnobof .be 

jar, the shock will be caused to pass over the card, and 
after the same manner it may be caused to pass over the 
surface of any other body. 

If the card be very dry, the discharge will leave upon 
the card between the extremities of the two wires a lucid 
track, which will remain upon it during some- sc. cuds. 
If the shock bc passed over a piece of writing paper, this 
will be torn into very small bits. If the shock N m nt 
over a piece of glass plate, the surface of the glass w ill 
thereby be marked with an indelible track. 1 


by th« 


• This shows, that the bur and the perforation arc 
expansion of the substance of the card or paper* 
t If the curd, over which the shock i 
particular colour, a permanent black mark in generally left \n\ n 
especially if it bc painted with vermilion. 
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°f Electricity 

syaSif 1 m 

Ssku'.st s, r .«: 

ed b y v thi n lam;,,* of Colours > which a be four >d 

mSrtSrisFli^ l< p?“ «'j; 

one-fifth part of an inch from ^ P k 0wder ma y be about 
send the charge of a Levdl nh^u °' her - done 
and the gunpowder will be fired If £ rou S h ,hose 'vires’ 
With steel filings, the exnr-rim,. , -!? e P°"' der be mixed 

a small shock ex Penment will succeed even with 

££ Tte; r -v- ”• 

Eta* rarcs saBS-SSrK 

method P of Cee< f mK ' n * s ‘.' eam ’ the Powder will be fi, e d The^b’est 
method of performing this experiment is shown in 6 g 82 

f is the gunpowder, placed open the same table upon which the 

Zrir ,S f S,tUa,e u ; - C i } 15 a 8,ass tube about °"e foot long and a 
quarter of an inch m diameter, full of water, and having two corks 

at its extremities. Into these corks two wires are thrust, the inner 
extremities of which just touch the water, viz. the short wire at D, 
anrl the long wireCA, which makesthe communication between die 
water of the tube and the knob of the jar. On making the discharge, 
which must pass through the small quantity of water in CD, and 
through the table FB, both imperfect conductors, the electric fluid 
comes out at D, in the form of a dense stream, which generally 
fires the gunpowder at F. 

162. If a spoon, containing spirit of wine, be con¬ 
nected with the outside of a Leyden phial, and the knob 
of a wire, communicating with the inside of the phial. 


of Electrify- a t a small 

rface of 1 will set ^ re 

^Ue^medsp wire Wia\ t> voU need 

,hr 5't 71 Sle V; t J f or th fSS for insun^, 

#2* lhul 'Jij extremities of Shavings of 

J^Nhe fine tur ‘^f s mall shock. But 

• u es Ions and hrtween them, 

r,,*r fit- 

Which press must with the projecting 

then by connecting i a f g- c . send the charge of 

extremities of the n ' c ‘ . ’ , consequence will be 

a pretty large jar through it the «n q ^ bm whf . 

that the glasses are gene found indelibly 

pores of the glass, as not to be affected even b> 

6trua which otherwise arc wont to dissolt c u. 

* It appears that the highest charge of a battery, belonging •' 
Dr. Van Marum, and containing 135 square feet of coaled surface, 
could just fuse 180 inches of iron wire, ylq of an inch in • isrne 
or ti inches of iron wive, of an inch in diameter Another 
belonging to the same person, and containing 225 square I' 
corned surface, could melt, with its highest charge. SO"' tnehr 
the first-mentioned wire, or to inches ot the last ,! r ' v! 

charge of a third battery, which contained J SO square tcet oi . "and 
surface, could fuse 2.1 inrhesof the l.uu v wn« N 
of Natural I’hilosophy, Stc. vol. 11 page 12' 

Vnt. II. 2 D 
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Of Electricity . 

"“f; srr kni w"*- 

££“"■" ” c ™ d ffc «£«»£“St'S 1 "*«» 

nr ^ a J dr ’ l * lat contains at least ten son °. uts 'de 
of coated surface. Round the other end R inch « 
mentioned wire, some cotton must be loosel ' K fi,st " 
so as to form a head round it and thus ° SC y Uv,s <ed, 
of the wire. Roll this heTd of cotfon h, n^T 1 ‘ he 
podium, or in powder of rosin: this Hn Wc e . r °* lyco- 
jar, and bring the cotton head rather nuickl’v tow^a the 
knob; by which means the discharge will L ' vards “s 

sztzt &■“ —• 

rod, on making fakTSSKf ^ 

&'WK?£ ,|, ?Tr’** 

form, no part of the circuit, will feel some effect'of'Ihe 
discharge. Thus, if you connect a piece of a chain with 
the putside of a jar, or place it very near the jar; then 
discharge the jar through another circuit, as for instance 
by means of a common discharging rod; on making 
the discharge in (he dark, sparks will be seen between 
the Jinks of the chain, also between the chain and the 
jar; which shows that the electric fluid of the chain is 
affected by the proximity of the jar. If this chain be in- 
sulated, it will be found, after the dischaige of the jar, 
not to be electrified: hence Dr. Priestley (who first de¬ 
scribed this effect out of the circuit, and to which he 
gave the name of lateral explosion) thinks that this late¬ 
ral spark flies from the coating of the jar to the chain, 
and instantly returns to the former. 

167. Thus far I have described such experiments as 
show the effects or the power of charged electrics, and 
which may be mostly performed with a single jar. 

That power may be shown in a much more surprising manner 
by the use of a large battery; but the management of such a bat¬ 
tery being similar to that oi a single jar, it is needless to give any 
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stool, sod 

knob, not in jj the machine, a . g nQt c harg- 

conductor; t trial, that tb J part 

rs s 

S& from 1 the JSLkk coat- 

knob of a Wire at such a d > ^ • is from the prime 
ing of the jar as the km * machine, you will f '" d . 
conductor; then, on wor«"8 ^ prime conductor 

that whenever a spat k g S oark passes from the 

to the wire of the jar, anoof the wire that 
outside coating of the jar ( according as a 

is presented to h; which shows mat ^ ^ fqual 
quantity of electric fluid t t0 the out- 

issss aa— 

i n becomes charged. If in this experiment the same 
fluid which goes from the prime conductor to the knob 
of the jar, came through it, and passed to the opjn 
knob, the jar could not possibly become cha» • 
When the jar is charged, if you present tb pomwd rx 
treinities of the discharging rod at a certain i 
from the outside coating and from the knob ot ‘be j.«r, 
as shown in lig. 76 ., you will ptrcei\ e (if the espcunu nt 
he perlurmed in thc dark) both points illuminated ' 
the upper point with a little suit, and the l*'wc>. I . ' 

a brush of light, provided thc jar has been chained ,-e 


(C) Jeff Behary 2019 


24 
















212 

Of Electricity. 

‘iv , dy , i?he1nside Si tvi 2 bU b! f tht ' jar be ch **&d ne „ 

ss -s •? SCSWJS?- t 

the Star Win brush wiu i^ue from , he ' Vll ‘ he 

star will appear on the lower noint R u PPer > a »d 

. J‘* r '^demly discharged. ’ P ' By thls means 

ed experiment, (iXo.^Cth U t he S c" d^ above -mention 
upon the tablet E of the universal dtch?' ^ 3 <5 
but with this difference, tha l a ! of ^ f ' fi ^ 7s -. 

is touched by the wire that ‘ nn “ f ® of the card , which 
sitive side of the jar an ! „ with the P«- 

^Tremity'of^tiwtoUier'wh^ 0 !^! ** 

vermilion and gum-water; f or the passage of the elec 
tr ‘c fluid w,H leave a permanent dark track upon it 
1/0. lake a small coated phial, and by breathing 
upon its externa uncoated part, render that part slight 

knob m P th Cn il by its outside - Present its 

icnob to the prime conductor, while the machine is in 

action, and you will find that, after the phial has receiv¬ 
ed a small charge, a beautiful brush of rays will proceed 
from the cork, which, after going a little way into the 
air, bends its course towards the outside coating of the 
phial. If the phial be charged negatively in the inside 
(viz. if its knob be presented to the insulated rubber) 
then the luminous brush will issue from the outside 
coating, and will proceed towards the cork or wire of 
the phial. In this experiment the outside of the phial 
must be damped to a certain degree, which experience 
only can teach. 

171. Remove the circular board E from the univer- 
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QfflectncW- dCj so that 

fix the wires ’hes asunder, 

pdat*' 5? w>y K ‘Seof®*“T 1 

and uP° nia) b QU connect, den phial w »t 

50 l n This done, if) f a charged - f hc phial to 

r- - -gys 

discharge n me of “ ie . a n \A- that is, 11 

the Other, the «■» elcCtnc ? UI “v. h co ,nmunicates 

k * t* of« «" ig*. cxjwrimcnt 

blown upon th ^ de of the phial. experience 

with the nega small charge, the expo 

■»*«*• ,he 


IU —- 

flame, &c. , , se j v stopped, and a nar- 

172. If a Leyden phml bc cl°sei> ^ pass . 

row and open tube, co ' ltal ™’^ . cor P ( it - IS evident that 
ed through and cemented efi ed or condensed, 

XX rr * XX 

Us place. Now on charging this phial either ' J 

or negatively in the inside, the water within the narrow 
tube will not be moved from its place; which show s tb.it 
the charge docs by no means displace the air. Nor w ill 
the water be moved on making the discharge, unless a 
spark happens to be between the inside coiling and the 
wire, or between the various parts of the inside coating; 
for a spark always rarefies a little and displaces the air. 

173. Take a naked phial, and for a coaling on the 
outside stick a piece of tin foil with a little w av, so that 
it may just adhere to the glass; and fot an inside coating 
use small leaden shot, or quicksilver, lastly. insert • win 
into the phial. This done, hold the phial, thu 
by its outside, and charge it in th c Usua t manner. \\ hi n 
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Of Electricity. 

an inflated cunT"** (l °' Vn ’ and P 0llr itscn 
?'de coating. Bv thi eXaTn '" atio " ; i,lso r cin ov " en k ts into 
,ts charge and if the n ° P f rado " ,ht phial dots dle <H| t- 
ed the co at £r± ,1V ^° r ,he sll °t which°r lose 

Irotneter ;> n » n,l > eXa mmed bv me-ir , c ^form 
-uch anv xv^r, 8l ^ «SM a v n ' £ 
tn contact With the I.. latcd con ductor that hit' as 
shot orauiebciii pnme conductor. p on „ ’ as becn 
into the nh;.,i ' er > or c * se some other cmicksilv ' C sanie 
touch ,he outside " 11 replace the outside* coadnl’ a ? a ' n 

with the other hantTh" 8 ^ ' VUh ° ne hand ’ a, 'd thf 
will fe<»i i » lancI » by means of a wire a e lnj>1( te 

ford to the theory of a sinpll ii * • eX P erimcn ts af- 
as to require no further explanadon^A "J d .' S S ° ° bvious 
experiments with the Let den nh' i gcea* many other 
added, are in general onl'l , P ’ wh,ch mi S'htherebe 
have already described. * anatlons ot those which we 


CHAPTER VII. 

Of the various Sources of Electricity. 

1<4. HITHERTO we have taken notice of one 
mode of producing electricity, namely, by means of 
friction; and have stated its properties, together with 
its most rational theory. But electricity is also produced 
by other means, which remain to be described, and 
which indeed arc intimately concerned in several grand 
natural processes. 

I here is hardly an operation of nature which does not 
produce some electricity, or with which electricity docs 
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charged, turn it u 
an insulated cup I 
fide coating. By 
its charge, and if i 
ed the inside coat 
troirieter, ir will 1 
tnuch as any othe 
in contact with i 
shot or quicksilve. 
into the phial, at 
touch the outside 
with the other ha 
.vill feel a shock, 
lad not lost its ch 
hat the charge dc 
The illustration 
ord to the theory 
s to require no fu 
experiments with 
dded, are in gem 
lave already desc 


Of the v 

174 . hithe: 

node of produci 
riction; and havt 
s most rational t 
y other means, 
vhich indeed are 
atural processes. 

There is hardl; 
roduce some elc 
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c ° 2 gU It is produced by merely heating or cooling some 

particular bodies. , , , , 

1 3. It is produced by evaporation and by the conden¬ 
sation of vapour. . 

4 . It is to be found in the atmosphere at all times, 

more or less. 

5. It is yielded by certain animals. 

6. It is produced by the mere contact, or by the na¬ 
tural action of certain conducting bodies upon each 


other. 


We shall describe those different sources of electri¬ 
city in the following chapters; comprehending the first 
three under the title of electricity produced by melting, 
heating, cooling, and evaporation; the 4 th under the title 
of atmospherical electricity; the 5th under the name of 
animal electricity; and the last under the appellation of 
Galvanism . 

175 But previous to this it will be necessary to describe, in the 
present chapter, the principal methods that have been contrived 
for discovering the presence, and for ascertaining the quality, of 
very small quantities of electricity; for sometimes the electricity, 
which is produced by the above-mentioned sources, is so very 
small as to require the utmost attention and mechanical contrivance 
on the part of the philosopher. 

_ The action of electric atmospheres is the principle which has 
luriushed the methods of manifesting the presence of small quan¬ 
tities of electricity, viz. of such quantities as of themselves could 
not attect an electrometer sensibly. 

Let an electrometer be affixed to an insulated metallic plate, 
^ommumcate some electricity to this plate, and the election . . 

,,, . diverge. In tins state bring the plate near a conductor not in- 
u a ed, and you will find that the electrometer collapses in pro- 
portion as you approach the plate to the uninsulated cotuiucior. 

emove the electrified plate* utul the electrometer will <it 

verge to its former degree Tery nearly; which shows that In tbr 
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| &ar=S£5 

whiUUWs ni a . C ° nSide, ' able quandty’orfhM 6 .!^ 6 S ° situ «S ’ 

tromcter; buUf afterwards ‘thereceivin’ ' no ^'^ eiet’ 
the vicinity of the other plate its cam V P f ate be remove< I from 
city will be diminished, and 0 f course^he ah'* u°V ta , ininR ' cl «tri. 
appear much stronger upon its surface t ? ® )ectricity *U1 
plate was called a condenser by Mr Volta. a receivin S 

an insulated plate be'brough'^near'k 'ai!d" * h° dy " electrified > if 
for instance, with a finger,,beOpiate will ther^ State be touched > 
trary electricity. Now remove^he fi mr „, h f y acc l ulre the con- 
.... si,, u. 

by touching it with that plate; then reneat the T ’ 

the same plate near the original electrified body, and touch'it,"bv 
r' b ‘ Cb you can communicate to it as much electricity as bZ 

In ?ilT h K m i ay * S ° b f co, " munlcate <l '0 the same electrometer; 
soffit nil ^ ,r g ' eeS , t ,e dcctfotneter will be caused to diverge 
sufficiently; whereas the mere contact of the original electrified 
body might not be nearly sufficient to affect it sensibly. In this 
ease the electricity which is communicated to the electrometer is 
evidently contrary to that of the original electrified body; viz. it 

Will be positive if that was negative, and vice versa. 

Upon this principle the electrophorus acts;* and upon this prin¬ 
ciple several machines have been contrived for rendering manifest 
a small quantity of electricity.t 

of Electricity ^ pur . 

I contrived a » ach ‘ , G f .tfu/rr/Uier 

lb V’cT°wo flat brass ^ is cemented into a 

{he situation ElBn-> . t hick brass f ibe orasS 

seniation of the wire that proceeds fron 

bottom board. O ^ pUte B n im ilar to the others, 

socket on the fourth brass plate D, this w ire is 

There is 1,ke vl “ , b class, but by a • sll((e , , n a 

11 \un nlate l) will be removed to a > 1 . . lalc D stands 

course the plate mished quite home, the 

the plate E When 1 in inch distance from it- , 

parallel to C, and at ,_ 5 th ot at a(1 . u . te d, that when the le- 

p The navis of this instrument are so auj is push- 

ver is in the situation of the ,. S q? ^£1plate B comes parallel to the 
ed as far as it can go toward. Q); th e V*a« it . A the -me 

plate A, and about *th of an inch " the fi„d w , N- 

time the extremity ot the wire On. But as soon as the 

and of course renders the plat 1 commu nication of the plate B 

StK»^ is interrupted, and 

insulated. When the lever has bcc " nlate c! as - die., 

wards S, the wire m comes in contact with tl \ _ , -■« 

by the dotted par, of the figure. Then the two plates B a. < 
communicate with each other, hut they arc other* is.^ 

When this instrument is situated m the manner wh-ch >> ■ 

rated by the snaded part of the figure, the pll ' '.'.SflS 

for electricity increased by the proximity ot the uninsulated p 

* See my Treatise on Electricity, 4tli edition, vol. II. p. 40., 
and 244. 

t Mr. Bennet’s Doubler is an ingenious contrivance for the pur¬ 
pose of manifesting very small quantities of electricity, which acts 
upon the above-mentioned principle. It was afterwards improved 

by Mr. Nicholson. But in all its states it is apt to contract a ccr- 
tain permanent electricity, which render. 1 

most cases. Sec the Phil ■1sopluc.1l t'ransaetiona. J ' ■* 

also my Treatise on Electricity. 4th edition, vol- Ilf l 1 

VoL. 11. a K 
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Of Electricity, 

«o?l.e Case i„ which A U electrified n’’’^ "!*»«. 

rife'^ el « ,ri «y' <>n mo 2?:«y); then 


- -- II. wmcn A is electrified ° ~l ,,t >nati 
quire the negative electricity On m e .8 atlv ®ly); ti„ 
muoication between B urnl the ermm T'" 6 ,he >ever L _ th'‘“ “ c 
«ue<l,t„„l B remains .»«*N^tco^ 


nued > 

this elect 


til elv to r hle° n the ne gative electricity of B w jn ,re '" ,oucl ’ es the 

made negative a second time as before 1 'f s " Ua tion, B will be 
agatn towards S, that second chaCgCTfnCCti/ ‘T 1 ’^ ‘he lever 
communicated from B to C And th.wh S ‘ - electricit y will bC 
a considerable quantity of eW, id llus repeating the operation 
Then if the slidingApiece Fp 'be V' ' * acc “ m “'ate<l upon 
plate D will, 0 f course^ reI™d ™, 1 °T f ° ne inch ’ ,ha 
capacity of C will be much diminished Ther f° m V hence the 
meter be brought into contact with ilere f° re ’ an electro- 

the electricity contrary to that ofYhi the nega'tve electricity, (viz. 
question), will be manifested h 'P" 31 elec,rified body in 
communicated to .he plateAcouM TV^ginaUy 
electrometer in any senile degree " ^ haVe affeCted a " 

effwC! ?r in ,h ,P . al n aU u e Wl '-a h renders this instrument certain in its 
effects, is, that all the residuum of electricity which can remain 
upon the plate A after the performance of an experiment, and after 
having touched that plate, is too inconsiderable to induce a contrary 
elect..city in B; the electricity which is originally communicated 
to A, being not increased upon it in the course of the experiment. 


Of Electricity- 
chapter vni. 

need by means of melting, 

Electricity wUc ^Znd evaporation. 

Of thc 1 heating , coolmg, ben vessel, and 

and that will b conductors. vf>sse i of baked 

UP If mSS C sulphur; beP 0 ^!^, ‘and the wood the 

wood, it " iU . aCqU1 L d i be poured into 

^Melted sulphur P our «d ,n, ° ^ e ^ ic ity whilst stand- 

left to cool, sho ; v V-f t h?v be separated, then they will 
ing in the cup; but if th J . d the su lphur posin' e. 
both appear strong y e su i’ p hur be replaced tn the 

and the cnpneg^K^hU^ ^ 

cup, every sign of electric y cu(1 or Q f the sul- 

«!“*“• '‘TH, “ bang replaced tliev bod. «■'> 

“ k SSd «... bang prayed into 

quires the negative electricity, and J' ," imo 

becomes positive. But staling-wax l 

phur vessel, acquires the positive el. ’ 

the sulphur negative. , . ,„K in t’ c tin 

Chocolate fresh irom thc null. us it cool c w ul . 
pans in which it is received, becomes - 


■ 
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cal \VI °f Xl'ctricity. 

handling. h v mom" **"“• bl *t loses it / ns *'s pr 0 , 

pouring it j nto tf)t 8 11 agmn in an . P 1 'Gently bv 

its power once or twice-"b 7 “V first - you n J adle ’ a »d 
, Vcr > dry and powdery in ,1 , W , hen »k n ' mil >’ ^nc (v 
longer revived by sitnnle ' udle > the elect, brcorr >es 

olt'e oil be added k melt,ll g; b ut if Ky is n ° 

late in the ladle and £ b * m,x ^ 'veil tiff" 
fans, as at first,’ it will befoiTT* 8 P ° ,,red into ?h° C °' 

rXlfJ:?* deCtrical PO'ver, 

1 re -PL b a conside. 

gating or cooling?'^ Merely by 

brown colour; which seldom P ^ or P u, ple, or 
ol a small walnut; and which’is fonnH ' exceetls th e size 
the East Indies, especially in the island^?r parts of 
on further exantination it has hl„ t C f ylon; but 
other precious stones, and especially then '^r Scveral 
ra d, possess the like properties more or l^tenceTh' 
following particulars, which have been principally off 

l S onI e rL WUh . t lC t0urmaiin > mu « be understood lo be- 
ong likewise to most other precious stones 

1. The tourmalin, while kept in the same tempera- 
ture, shows no signs of electricity; but it will become 
electrical by increasing or diminishing its heat and 
stronger in the latter circumstance than in the former. 

* Resinous or oleaginous electrics, when once excited, retain 
tlieir electric power lor a very considerable time, sometimes for 
several days. But that power gradually diminishes, and at last va¬ 
nishes nor do we know of any electric which retains the electric 
virtue as permanently as the magnet retains its magnetic power. 

VY hen a stick of glass, or oi sulphur, and especially of sealing- 
wax, is broken into two pieces, the extremities which were conti¬ 
guous, will generally be found electrified, one positive, and the 
other negative. I his is probably occasioned by the rushing in of 
the air, which may produce a slight friction. 




0/rJ 7'Z— 

B, minus; but ^ stone is ^ same 

Hence, d one h n both sides wil 9 tcn , p erature. 
other is cooling, only changes its temp 

cooling- , exc ited bv means of fnctK* 1 

5 . This stone may be ® x . j its sides, or both, 
like any other electric, and either 

may be rendered P° s,t V“\ ed or coo led upon some 

6. If the tourmalin be 1 - wiu ^ found electrified 

other insulated body, t.i ^ ^ bc found possessed of 

as well as the stone, contiguous side ot 

the electricity contrary to that of the contigu 

the 7 St Th; electricity of either side, or of both, may be 

reversld bfheating or cooling the tounmlm ,n 

whh various substances, such as the palm of the hand, 

a piece of metal, &c. . 

8. Those properties of the tourmalin are also obser¬ 
vable in vacuo, but not so strong as in UK open ; nr - 

9. If a tourmalin bc cut into several parts, cav n pic 
will have its positive and negative poks. coi responding 
to the positive and negative sides of the ougm-u stone- 

10. If this stone be covered all ovev with some iU\ 
trie substance, such as sealing wax, oil. N> '» "d< 
general show the same properties as w ithout it 


in 
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°f Electricity ^ 

**. 

may be seen in the dark/to lo in Pre,t .v ^oZTV' 
negative side of it. g ° m the n 0s ;,; 8 

, Lastly, it has been round that “* 

^ C .he t «S^VX 0 arc m * ,/ “»'>S C !„r„; h S 

fluids, produces electrichy° viz'tho** h S ° nf Some ot her 

the water has departed, Will rem°* ln °f sfrom which 

of electricity, indicating that the water t negatlvc st ate 
into vapour, has its capacity f or the ?’ lts conv ersion 
creased, as it has its canacitv „L C ^ tTlc flui d in¬ 
heat.* But though the effect u • tased for containing 
been mentioned fboVc, tt her *° ch 88 ^ 
which involve the subject m some rfiffi * 7 ° ex « ptions 

he exceptions are, 1st, that if water be evaporated 
by being put in contact with a red-hot piece or pieces of 
very rusty iron, it will leave the iron electrified positive¬ 
ly; whereas, if the iron be not rusty, the evaporation of 
the water from its surface will leave it electrified nega¬ 
tively. 2dly, If water be evaporated by throwing into it 
impure red-hot glass (such as the green glass of com¬ 
mon bottles) the vessel, or the remaining water, will be 
electrified positively. 

This curious production of electricity by evaporation, as also the 
production of electricity by the condensation of vapour, may be 
easily observed in the following manner: 

* Mr. Volta, who made this remarkable discovery, likewise ob¬ 

served, that the simple combustion of coals, as also the efferves¬ 
cence of iron filings and diluted sulphuric acid produce the same 
effect; which is, in all probability, owing to the evaporation which 
attends those processes. 


1 


z % ^ t^o 

a n’ eta '" C bW e'' eC ' romUl then l P° ur a dy elp° rali ° n ’ 

limc 

ligh'le coal or coal*' ^ n o.s ’ electri c.ty- . y boiling. 


UP 1 

C Ol 


be 


eter vMfifSue. ^‘itlsulated mett VJ— fied 

ule *'* 


CHAPTER IX. 

Atmospherical Electricity . 

180 . The memorable^ 

s-tasa-»»»> >-'• ^ Mi> b " n sus ‘ 

'■'ThellnSSyo^htning .o ar.ifichb e.ecukay U 
not to be remarked in a few appearances onl^ but u 
observable throughout all their numerous effaits, a d 
there is not a single phenomenon of the one, wl i 
not be imitated by the other. Lightning de f ro J\7* 
fices, animals, trees, &.C.—Lightning goes through tn 
best conductors in its way; and if its passage 
structed by electrics, or less perfect conductors, it routs 
and disperses them in every direction;— lightning bums 
combustible bodies;—it melts metals;—a stioki ot 
lightning often disturbs the virtue of a magnet, and C" ‘- 
polarity to ferruginous substances; and all these efteets 
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Of Electricity 

; st*r“ ** v mt 

ri '.v between the effects of of tlle Ka«? ns °f 

tr.city, what fully proves theff and ‘hose of"' 1 ' 15 ' 

ter of lightning may be «wt , ,n. “ y - is - ‘hat th, k ' c - 

clouds by means oi' insulated n f l '?r Slw tlo 'vn f rom mat - 
trical kites, and with it “ny knl?il C ^ 
may be performed. 3 n °wn electrical fcXpe >c- 

‘ncity, which, darting f rom a cloud ® ;ct of ‘he elef. 
clouds highly electrified, strikes into ’« ° r i* number of 
else upon terrestrial objects- in T L° ther cloud > or 
the loftiest, most pointed, and besltond “ preftrs 
and by this stroke it produces all thn C l uctln S objects; 
which are known to be produced by lightnfn^ 1 ^^ 
The air, at some distance from houses n-E. 
of ships, &c. is generally electrified almost il S ’ ma ^ S 
tively, especially- in frosfy, clear ,or 
how the a,r the fogs, and the clouds become electrified 

in \h°T Xen fU E and clear,y ascertained. We shall 
in this chapter state the principal facts which have been 

observed with respect to the atmospherical electricity, 
and subjoin the most plausible explanation, together 
with the advantage which is derived from the knowledge 
of the subject. 

187. 1 shall however previously describe such instruments as are 
most usclui for discovering this electricity. 

My electrometer in a phial, which has been already described 
I S3.) is the best portable instrument for this purpose; for if you 
hold this electrometer by its lower pan, and raise it just above the 
level of your head in the open air, when the air is strongly electri¬ 
fied, or in a fog, or when electrified clouds .re over head, and 
sometimes, even when they ale a little way above the horizon; the 
divergency of the electrometer will announce the presence of elec¬ 
tricity, and by the approach of an excited stick of sealing-wax, or 
of any other electric, you may easily determine whether the elec¬ 
tricity be positive or negative; observing that the electricity of the 


Of Ele 


'lectncity- hc clouds or 

rv of that ot Vj or 

... , “P. 01 , ‘’electroniete ■ ,n the and 1_>6. 

lh ? 5 s. the contact. h e . Art. »■> dls . 


z.iect ru "'f th‘ > e,c ^ w the the tit is 

y . but t‘ 


1C clectricny lhen anelectr , ong user 

I by bus F or this puff'° se 1 atnl os P hencal 

4rcomm"Iuous instrument 


' vVI' en 

inSl,U . . od wanting the last 

lowing ed fishing-rod. d ° a lender 

84 -’ From the extremity ° f sealing-wax- ami 

smallest joint-1 . , ** which is cove , hall electrometer* E., 

°Lss tube or glass sUckC.W™ ^ a cork-hall w 

his a cork u ' at «sex- r ^ of common pa pG. At the ex- 

is suspended. 1 ^d at G by •wire, is fastened. 

which, when p atmosphere with 

uninsulated. . _ve the electricity , holding the 

slrument for a few seconds, th P Sj ch oper aUon causes the 

the pm from the cons , leaves the electro- 

string to drop in lh f C ^“^ect'rTcUy contrary to that of the alnms- 
nieter possessed of the elec .. * umeHt within the room, and 

S T .he quality X electricity, without any obstruction 

bUgeoTwtr^nd a rod covered w ith sc .-ling-wax. cemented m» 
a gfass tube, by which it may he either held in the hand occasion 
ally, or may he permanently fixed within a room, and projecting 
about two or three Icet out of a window; tor which purpose either 
the window must be opened occasionally, or the rod must iwu 
through a hole sufficiently large. To that cud ot this It 
within the room, an electrometer must be attached, and it will tre- 
qucntly happen, that when it rains, and the rain falls upon the pro 
jeeting part of the rod, the electrometer at its internal cMt-emily 
is electrified. 

But an insulated wooden rod, with a wire round it. and project 
ing about 15 or 16 feet above the house, will anew ri-exert pt,. post, 
for a wire proceeding from this rod may he made to communicate 
with an electrometer within the room, where the intensity »» well 
as the quality of the electricity mat he observed >u,h a iod how 

Vol. li. a 
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ever • ^ Electricity. 

«.unr c Tuon, 8t ^ *■ «*., 

cl "«<1 strike the rod ,h . , U a ' KC quantity of .a "" * 1 °f to , 9 

•° *« . .^-ve^'b c?* 

When the electricity of the ':'' y ' S ' andc, ' !i '* y ,h ' tv„. 

uncovered bv those . 1 ‘ ’ or rain, 5tc. , 1 

*" co,, junction with any oTS * hcn . my n, uldplie?° WCi ‘k ,0 be 

,tn°;r,^ ~"At£sfi; tWu? 

■\ kite of about four feet i„ t • u . Uefend « 

fcs as h t e h r ine u the -• a -'™c; , s ra "" i « «* 

cnndoeL ^^ the . strI "S * a longer or J.?" ? ,h,sa PParat US ; 


£ according 

stronger 0 or weXsJ^h'T** 5 ' which ^^uS**^* T* 
into the attno'spitere. In!,.'. ° n ‘ y to k 4 the s ? r j n « 

to r e one which 1 ma d e by twistin'* ° f trial5 tbd be sc string proved 

notMnt f more m t r a n^i^or’ISnln‘ihre^d°f“ 
“»y“°o f f: s;^ t 

mity of the string you may not oni J ,o ’ r™ 31 lhe lo ' ver ««w 
you may also draw sparksf or chartre a I "? a " * , . £ctromct ro but 
at every hour of the day or nigh!, and at^iufmrs of 1 ’.^'' a " d ““ 
will seldom fail—This kite is dangerous during a ' ^ 


udii^eioua during a storm. 

at In 2 '.; 11 appears ’ L . That there is in the atmosphere, 
at ah umes, a quantity of electricity; for whenever I 
use the above-desenbed fishing-rod electrometer in an 
open situation, it always acquires some electricity, and 
that elect, icity is always of the same kind, viz. negative- 
which shows that the electricity of the air or of fogs iJ 


* For the construction of such a rod, see Mr. J. Read’s Summary 
; "~ J / ’ h S/iontancout Electricity „f the Earth and Mnwahhcrc 
London. 1793 

I nc famous i-r. Bcccaria used a long cord extended in the at¬ 

mosphere between two houses, bee Ids Electricity. 


^3SS^S^*Sl£^i 

• s&^^SAg 

•e&zfc *ss££ Ki - - -** 

*S*wuh r**J*”£^**ssJrSt 


-wards of two yea* s > ■ .VrmcitT 


the 

it. 


upwards of two years, I -- i|s clec utcity - 

kite; sometimes it has no cflcct up 

• ,w electricity of the kite is generally negati'f- 
i. During ram the clccliicit) 

and seldom positive. northern light, does not appear to at- 

4. The aurora borealis, or not llu.ro ug 

feet the electricity of the kit*. , he kile , or from anv < 

5. The spark taken from the stn ^ csD eci.tUv when tt 

sulated conductor which is connected wit ’ J? .■ UK - t . ; but 
does not rain, is very seldom longer than a (pta • 

, is remarkably pungent; so that .the operator wtl -*»««;'> « 
the effect of it even in his legs; tt appearing more hW t « - 
charge of an electric jar than like the spark which is taken hrxma 
the prime conductor of an electrical machine. 

6. The electricity which is brought down hy the s; 1 t g ol ' ' 
kite is, upon the whole, stronger or weaker. at . oi < mg as the »• nag 
is longer or shorter; but it docs not keep any exact prop ■ 
it; for instance, the electricity from « string of ltV> yards may 
raise the index of a quadrant electrometer :o*, whereas d o 
hie that length of string the index will not rise higher than about 

7. When the weather is damp, and the electrons >* 1”' 
strong, the index of the electrometer, after taking a spark from 
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the Electric ‘ty. 

and the matter <>TT°* * ery of ' the identity 0 f,a 
fence of electririti ^ M ™ n 6> ;ls also of the const eC ' r ‘ cit y 

k£SS^ 

tamu pi,£ h ; r 

c “«t £?&*«*«}. 
'vinds,i c e h ° rS ’ ' vaters Pouts, hurrlctf ^ 0r 
being electViSr . en conai dered by several n ’ Whirl ‘ 

1 , dl5 >tiirbcd at the time of a L„„ dl16 appears a 
and secondly, because the aurora borefl aUr ° ra borea,ls ; 

“".If “ b) V"™? »C-ifici.1 efcctS 8 .^ " l“% 

**£ fi? t.tr -»“ -. 

and exhaust it as much is you ’can bv m *° V neck ’ 
air-pump. If then this glass be rubbed Sthe 3 8 °° d 
commonly used for exciting e lectrics it will T* 
mmous within beinp- fuller a /• U . a PP ear <u- 

plainly resembles th ^aurora borealS" Tl ‘ '^h' . Wbich 

hl»o beeped .» m in„„ s TS-,S^i^“ c f£ S 

case slUh °. ther end to [ll ' ; prime conductor; in this 

onlh h C l VUy , 16 gla f ' Vili inst:i,ltl y appear full 

rab e^tin f 1 Th T° in k for a conside- 

rable time after it has been removed from the prime 

" 1 he aurora borealis is a phenomenon pretty well known to the 
present generation throughout Europe at least. It is a lambent or 
flashing light, which consists of separate coruscations seen at nmht 
m some periods more often than in others. They dart quickly from 
one part of the sky to another; they have different intensities and 

• erent tints. Sometimes those coruscations, when strong, arc ac- 
compamed with a sort of crackling noise distinctly audible, as 1 re¬ 
member to have heard it more than once. 


of Electro ^ ^ 

.r •* he touched w : n{r nature 

<c discharg, ; § 

P f-T 80 _ mode of accounting far the 


„ of counting for the 

?mosp^ re >. n an 0 d r £of thunderstorms, J^JS^sa- 

on of vapours. For t | r too smjU _> Q 

both upon the ^rfaceof dge ^ sufficiency of^ ^ 

"wS.X V»» "ri; S- 

E derived from earth. No more rjrehed . 
they ascend m the atm ^P ’ han d from which they 
then, as they have no bodies a ^ ^ ^ for thcir 

can derive the electric fluid, electrified nega- 

increased capacity, they vapours are condensed. 

c^uses C a^variety n of 'pardcula^ accumulations of^>osui^ e 

or negative electricity, or of changes from the one to the 
other may be easily conceived, apparently sufficient : t< 
account for the phenomena of atmospherical clev tin.i > ■ 
185. One of the greatest advantages which man Unit 
has derived from the knowledge of this branch ot phi¬ 
losophy, is a defence for houses, ships, &.C. against t w 
fatal effects of the lightning. It «.i' prop '"' 

Franklin to erect an iron rod, or a wire of an' 
the top of a house, and to carry the communication \ 
means of good conductors of electricity, from that I’M 
down to the ground; for since the lightning general!' 
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strikes , 1 , °f Electricity. 

passes i 0 < tl'!' OSt < ! ev;iu ' ci conductors th 

1varr >> climates which nnumer able Case Ust- ful :K 

' b,Ch "* m “ h «**££*«. S 

1 usefulness of ronri ^ Un der 

the effects of the licrin ^ u< : tors to defend build- 
'celled; but the Dron ‘r g ’ hils been univcrsaik" 1 ^ ,r °m 

cia ".'- with respect ?o t l 0nn <>f * hu - cond l S ;iCk,, "' v 
cause Of much ennr termination-. !,,. , S) es l>e. 
having a pointed t er m- Ver * V - h obj«5, heen *e 
attract the electric flni J n ^ tIon ’ tbat a pointedV j ‘ heir 

body as a knob would do- by whinf’ ‘’" d n0t in a bill 
‘be lightning will be diminished in*™™* the lorc ‘ of 
full stroke may thereby bp i d 111 cortain eases a 
j'ber a great In sWt > 

& “r“ c,i ™ « r «f 

ab °«l limegriefs rf a a rLrt'Si 0r ff, 01h d 

the h, I r d , W be un,nt errupted from the top of 
the budding to the ground; or if it consist of various 

E, »?’ n rC ?f US i - bC ,ad , to J°' n the Pieces as perfectly 
possible. If this conductor stood quite detached 

sonhft u T hal rc !-' es V° th , e Cori<luc ' 0, ’ s of lightning in the Philo- 
ing vc a ‘ T 8aCt 'T t'"V Ca r ]777 ’ *"<' "" or twelve follow- 
don 17*n* , SCC ^ d ' S,anh °P c ’ s Principles of Electricity, j < 0 n- 

2f>7 ’ anc ^ ^ revise on Electricity, 4th edition, vol. If. p 
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Of Electricity- . ^ of wood al 

•tt. **-Erfi v— ^ »Vtf 

a direction leading trom * t iece of water, 

better to connect it with the ^ of lh ose con- 

For an edifice of a m g i argc building ought 

ductors is P erb “ P t S h ree or more conductors at ns most 
to have two, or three, o 

distant parts. , 0 f te n been used on ac- 

On board of ships a chain has one chain 

count of its tlMtaW tetaX! in C«n«- 

has been actually broken b. electric fluid meets 

quence of the obstruction which the insU , u( 

with in eoimr through the various links, hence, 

ir„1" 

thick, is now more commonly used. One of iho. 
should be elevated two or three iect above the highc. 
mast in the vessel; this should be continued down along 
the mast as far as the deck, where, by bending. It >h- «M 
be adapted to the surface of such parts as max be more 
convenient; and by continuing it down the side ot the 
vessel, it should always be made to communicate with 
the xvater. 

With regard to personal security in time of a thunder 
storm, if a person be in a house which is not furnish, d 
with a conductor, it is advisable not to stand near any 
metallic articles, viz. near gilt frames, chimney grates, 
bell-wires, iron easements, and tin like. In th. middle 
of a room, upon a dry chair, or table, or mattiesscs. *'• 
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otii • °f Electricity. 

them, buthe l h , must not - however i eeor tr e !; 
fro, n their outermost hr P a ? about fifteen or t ^ U,te <>e ar 
P e " to strike K^gf 85 for if the ££ "W 

be - 4’as: -ft 


CHAPTER X. 

Qf -Animal Electricity. 

186. UNDER this title we shall tat 
electnctty only which i s produced from T** ■* that 
self, in consequence of iro , 1 om tlle an m>al it- 
not that which is produced J' cu ar ,. organization > an< J 
substances to animals 7 " appllCat,on * metallic 

whns h t r RvS eS th h e aV s e hki , ,Crt0 been ^covered to have, 
mist imng, the singular property of givine shocks 

Ztn t0 10SC ° f a / tificiaJ electricity? namely, 0 the 
cZs *\h SV mnot us electricm, and the silurus electri- 

• 1 bc ? se an,mals be,on g t0 three different o.ders of 

hsh, and the lew particulars, which they seem to have 

ot'XZT.^T t° have given those fishes this singular power 
of giving the shock for the purpose of securing their prey, by 
which they must subsist; and perhaps likewise for the purpose of 
pc mg larger animals, which might otherwise annoy them. 

c ancients considered the shocks of the torpedo as capable of 
curing various disorders; and a modern philosopher will hardly 
•estate to credit their ssertions, since electricity has been found 
to be a useful remedy in several cases. 


of Electricity- ^ „ 

arc the poJ"* r £ f Metric ^"^''fordie 

•m&$££&** 

2 

rays, is a flat gh, very poundsw*** 11 ^ ^ G f 
weighing not at> ; n various parts o two in 

is P rett y "electric organs of this - am cranium 

Europe. 1 e C ; , aced one on each side o icir . 

:^£s£s^5s3s 

the abdomen. In * 0 * lower to the upper sur- 

thicknessof the .n«»l *om ^ mon skin of the body, 
face, and are covered by the mem branes orfos- 

under which, however are uv less than 

cite. The length of °£‘ h of the animal. Each 

one third part columns, reaching from 

organ consists of perpendi and vary mg 

„i „„d„.. >-fti .hS™ of .1.0«... 

in length according to t ^ thosc columns is not 

in various parts. 1 he nu , likewise in 

constant, differing in different u,r P cd< ^’ al ^ ( io> 
different ages of the animals. In a r > • ft- ' 

one electric organ was found to consist of IIM columns. 
The greatest number of those columns arc either ‘re¬ 
gular hexagons, or irregular pentagons, but their pure 
is by no means constant. 1 heir diameters arc genera > 
equal to one fifth part of an inch. 

The above mentioned electric organs seem to Ik the 
only parts employed to produce the shock;* the real O* 

* The manner in whirl* the clc< vru fluid i» »< > 
iterated by those ur^ans, is by no meansurn 

ofllie next ebapter mav prohuhh throw mtuh lie 1 ' * 

Vol. 11. an 
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l i le animal a . ° f £lectri °ity. 

"‘ftcf'S’ as P art "adjacent mere1 ^ the 

duc 'ors. LLI " C 01 'ga»s latent lateral fm!," C ‘ 0r of 

r,W ““trS 

1 'hat case n il] | t,er l ? its upper g r a PP‘ l| ed to •„ 

handV«K 

POSKe surfaces, the sho cks a ? e °" ° ther ,Part S of diom 
J1 ° sho , ck at ail is fdt whe S n a , e s °mewhat weaker; and 
upon the electric organs^ of fhe ^ both P< a «d 
shows that the upper and lower surf^ SU r rface: ' vhich 
organs are in opposite states of el P , • ” ° tllc clec tric 
the plus and minus sides of a I r e £? CI !?’ , an ?' verin g 'o 
fish is touched by both hands ;^?h n P,1U ‘ L When the 
the hands are not nlaced v -nti • be , same surface, and 

a shock, though weak, is still receded * bin in this^c " S ’ 
the opposite power of the other M „r’ tin this case 

» be conducted over°the skin^ aCC ° f a "“' 

I he shock which is given by the torpedo, when stand- 
mg in air, is about four times as strong as when standing 
in water; and when the animal is touched on both surface! 
b) the same hand, the thumb being applied to one sur- 
taee, and the middle finger to the opposite surface, the 
shock is felt much stronger than when the circuit is 
formed by the application of both hands. Sometimes 
the torpedo gives the shocks so quickly one after the 
other, that scarcely two seconds elapse between them; 
and when, instead of a strong determinate shock, it 


or 
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0/£te ,rW ,, ral urfy 


anil' 1 "-’ 
touched 


shock will sever al P cri0 " P e . It, 

touch the fish,' _, nass thi 


hanu=»- 
when the < 


, whilst the other . the tnt.rrup- 

^Thc shock of the torpedocamnot ‘ , Jd„cwd 

-- fcont s>.^ e - rron rrfp-' ° fan inchi 

the'dlststice j*^ '/“r observed to •‘“‘^'^"L'ci vcd to be fre¬ 
quently no spark « as e repU i s ,„n "-' se '\. . c i cc tnc ashes. 

JWS^gsstStt 3 “ ; ”Z 

though several exp ^ (hc . wi n of the 

188 The gymnotus ckctr.cus ^ 

to tan »bl to l« »W » “> 

<lc,d «W. fck electric U»ock. A WrfJJ 
animals, about duet Utt were broughti 

L'.ngland about thirty >tais ago. and a t;u vt > ■ 
riments were made with them. 
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t , v A functus of **"**9. 
c ' v cc n in , us ot three r„ . 

?ra^!r*t^s?8 

; 1re c omm on to t h e onta,n » m °^or',?** ind '*d .h!^'^ 
smaller than ?u Sa,ne order nf c e 6 ai 'im a l n . dt P«M 
Power fi 4 which ic ^shes. ; s ,, P‘ l rts that 
S.J «$> *he Iatt e r^ us : U n bs -vie,n ^g* J? 

«»* is its t,o b n ro fr r 

- r, °- s t 4li ho, e a s ’r? 1 ’ Smoo 'h. and ° fth ^nh 
J avvs have no teeth ’ * le m °uth i s rathe ”)Passed with 
n >r '.^ swallowing t’he°fo la | t the ani mal lii'e^Tf’ but the 
*?«»«!, and of ah,? u ° d ent «re. The I? by Suc ‘ion, 

e ,,ld 'he nostras? Th e 'b ‘i 0 ' 01 "’ P»««S? 

sSSSfS'iSSS 

tudinal parts, clearly diSfe? ftS“ i>hed , ,rm ° four >4i? 
rhe begins a few ineh/ ^ each other by linfs 

it\T?v aS U pro<:eeds . reaches 5 as 6 !?'/ the , head - and 'vi- 

each other « d " ided *» 

The electric 

nervts Irom the spinal marrow, and they come out in 
pairs between the vertebra of the spine. 

i he gymuotus possesses all the electric properties of 
the torpedo, but in a superior degree. His shock is con- 
ducted by conductors of electricity; it is communicated 
through water, &c. I he strongest shoe k is received 
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leCtfiCity ' .ter youapp'y 

^’,5 ^hiJhVfclt not^only 

0 h fl < of fr om one of *£5^ ‘^^thenVkind of 

« ; is”? ■«■*- 

' —*• -* „„„ * 

^/srS-sr. 

stretched, so as ^ V as formed by tta ■ lass , the shock 

d^hL^dnlal'stm'v^d “ p°^ u P’ ar 'for'if'non" 

when hc could, and **£*”^«pUced in the tvstcr he 
conductors or interrupted ar ^ ^ ^ eircu.t was eon P e 

~ tics of that “ a 

‘"tsVm third foh which is known to have the power 
of ^ ing the shock, is found in the rivers ot Atne.v but 
we^havtfa very imperfect account of its properties.t 

This animal belongs to the order which t he mninM 
call silurus; hence its name is silurus rlcctn, us. 1 oc 
length of some of those fishes has been found to exceed 
20 inches. 


• Sec my Treatise on Electricity, 4th edition, vol )'• P •' 
t Messrs. Adanson and Eortkal make a short mention ol u. »"< 
Mr. Itrussonct describe s il under the I'rcnrh name ollrt 
in the Hint, tic l'.dead. Koyalc tict Srience», lor tr*v' 
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head ].■°] ered by ti e s !- he e >' Cs a*’J nd 4’C>. 

r'" : is. j r ; 

dices, vip- r Ule m °uth it k d & r eat nu ‘, l he 
mouth on the „** T nal ones, or ff,’..? nd tw ( 
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• . --. ‘tic two cvf '" l ‘. ,e under Jin " ,a ? K 'mo u , 0f 

“bAk* - * ” d 2£fctyBfc; 

of giving a short , rus e tectricus has ti 
torpedo, and that thk shock™ bi ' lg s^botf 
substances that are conrl * 1S coni01 Plicated Ik* the 


size 


,l °Us t|| » 

t' v ° fro,n P ^- 


;°H the 

> the 
of 
sonic 

where 
and ; 


* A fourth fish, said ■ - 

stSttzz 'sr Fsterr** 

■ tag pr=Ae",,“"“ ZTJJSS! ,1“*' ’* *»* I., 

hack of the fish is a dark browse, °,h‘V fr f I " US The 

the Sides yellow, and the fi„ s and tail of a , / pa " ° f sea S'ccn, 

<s interspersed with red, green" ant whi, X ereeu ' Tl » 

s»^- e ,°d n i 

are felt Tokl i^b f eclric , a ‘ s ' Socks - 

Three person, only are mentioned in the ' >et "' een ,us hands, 
rienced this properly of one of those fishes- hm'Ih^ ’“"T C * pC ' 
tunny prevented the trial of further experiments^ <W ° r ' 


electricity- 


Of El 


CHAP' rER 


xi. 


Of-Galvanism- iscove ry 

190 - IN th o y Stfi ofBdS* 

, n Jc by Dr. Gf n va a n ; u °blication enutlrf, • Commcntarius- 

riztS£* 


ien'ific ' v " rld 'llatisinmotu f us ? U “? princi- 

muscles brou f- ... sma ll quantities. electricity . 

ass srs - 

'w»i. a “”T“ C S“ ,„1 .!« like, no mo- 

electricity, bs experiments were also 

tion will take place. animals; and as the 

successfully insk ’ tu,e ^ " P ren t m the animal parts, those 
power seemed to b '-' which produces the mot .on 

experiments, or the p t s was denominated 

„r >S””,rSrS i«' mmtm*. 

ing substances, some electricity ts generated. u > 
dent that the muscular motions in the above-met - ■■ 
experiments are produced by that electricity. hemic we 
have confined the name of animal eleetr ty to denote 
the power of the fishes which give the shock. NC. as 
described in the preceding chapter. And, at least for the 
present, we shall examine the electricity which i' p 
duced by the contact, or by the action, of mctalln and 
other conducting substances upon each other, vmdv t tin 
title of Galvanism; tl.ough in truth Cialvam's dt'covt 
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f 7 t ‘ s go no f ° fEl ^trici t 

f h r c ont ac ,“ her .‘h an lvhat 

"' hi *h "relair/ ™*£lfy'$ a h effect, 

fgpifir- 5 s 

th u e limb i, deprived in 3 similar m > -~~ A "y 

which belongs P to f ,ts ln ' e gunientl ai ? ncr ; 'i 2 . 

, **.K m £,t"r'?r 

frog, be situated so th ed ’, for insta nce the 1 
through them be it I th e 1 a lutle electrir’if gs of a 
trifled bodj or bv ft* immedia ‘e coS ,™ a >' P« 

«” ,h« movements, ,k,„ 

ssfas?.- 1 -- ■■ * 

Of the prepared animal limb, and even of a whole frog, or mouse, 
sparrow, 6cc. 
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Of Electrify thc electri- 

u s trong er \. c fnuscl^ ° 


or 


.ov^rtb^P' ., - s „ r eatest at 

ciy - ks “ban t . hr °“f l ihe n pr e P ar<:d (^vanishes «*>«£- 
<hf* nsibil '- y ; hes by A ^ reeS , ‘especiaUy fr°S s ’ ^ 

t&22 B * -»*-***%££■ 

af f h e like movements ma. of apparent m 

red animal **£d, detach one^ ^ tQO 

I„ an animal recent y k , ng ca re to integu- 

fcm.be surrounding par«, iusck . 0 ve^ the ^ 

,,enr its insertion uotn cks which depen _ ncrvC 

mens from ^ metal as a w«£ ““‘ ith ,ts other 

! ’,(d limbs move 111 tk ? J ^ n This howeve. >s oot 

& 2 SI=fl ?5 ^ £S sra 

or upon electrics. . , t V,c nerve ami lire mliS- 

if die communication oetu ee conductors, of 

dele formed by the ^"11 m m»* 
electricity, such as glass, sealing wax, ^ 

of the metal « m»*£ 

tinued upon the parts, the conn .teuoiiv t' i 1 it 

a certain time, and on removing thc metal, 
ever, any contraction is observed 

'I'll!, onnrilil'llntl' t'fV 


The conduc 
and the 


raetton is ouserwu. 

juuuuetiiig communication between W ‘ j 
nerve may consist of one or moi 
.... 1 . _..r 


and 


.. .. .rf one or more pice 

the same or, much better, ol different bodies conncv . 
together, as metals, water, a nunilm of person 
even wood, the floor of a room, fee,* H '< ii """' c 

■ flic vuvimis Imtlictt, \\ hit'll It’iin ll'U circuit, mu ■ 11 Ifl t a 

Vot.. 11. U H 


J- 
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observe i , F ‘ ,ect ncity. 


kctr thC , POUer bc^TOT •r***?^ an SWcr 

‘ t, , cond UCU , rs only *j \? d,m mish, then h ROro ^-. hut 

*/*£ and th o e , h ^i;S ??2 

11 P art of the nerve nT^T' 0 "*’ are n °t much ' ? p P« 
"tapped up i n a bh ' rr^'? B from a Prepared • fc !? 0r * 
and a piece of <;u i in ”^ 01 U or be only lain lni ^ 
»«4 £,** %*’* »e in? »• 

«" « nine, i he „J“ "«-*»£ 

Vigorous. The two metalVm Pr f par ^ d l,mb will be very 
W “ h ‘ he Preparation, but inanv otf P aCed Ilot in contact 
whtch may be completed by men, circuit . 

as water, & c . P y means of other conductors, 

in^ e an b :: , r: PreParati ° n for d “ s «P~«-ent is made in lhe follow . 

ofalro B from tliVTc^lfThTbochT Od * 1 a " d u PI' er extremities 

to the th'ghs, by which means the legs will remain attached to the 

snine tt' 'h j*™*? al " ne Tlus <loi,e > leave a small bit only of tho 
spine attached to the crural nerves, and cut off all the rest. Thus 

bv m ? ‘u l0Wer , limbs of the H? adhering to the bit of spine 
by means of the crural nerves. The legs mud be flayed in order 
to lay bare the muscles; and a bit of tinfoil should be wrapped 
round the spine. With this preparation the experiment may be 
performed various ways, but the two which follow arc the best. 

Hold the preparation by the extremity of one leg, the other leg 
hanging down, with the armed bundle of nerves and spine laying 
upon it. In this situation interpose a piece of silver, as a half-crown, 
between the lower thigh and the nerves, so that it may touch the 
former with one surface, and the metallic coating of the latter with 
the other surface, or wiili its edge; and you will find that the hang- 

in full and perfect contact with each other, which is done by press¬ 
ing them against each other, or by the interposition of water, &c. 


■ 
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Of Electricity- es sofar asto Strike 
bund of‘ h lTne- g l^“' 5 ’ b n °; h Put th- 

lit * 11 1 T„„. nlac 




,nrfccs, and forming a comm^ ^ trog, as Uving fog _» 

Kg'nimalt p^^nc! wH^for^^J^ 

ervr^ 

metallic substance, b^ forme d entirely floundcr in a similar. 

- “I? &£££&"*»' -" - ^ 

metallic substances in all £*«««» * of mttmals. «P»» 

but in different degrees, in a S'cat 

to the fly. undergoing certain ehinirgical oper.- 

The human body, whilst unnerR , st . d ,) w apph.a- 

lions, or its amputated Itnd.s, have u s mH i crVv f M , m dr 

tion of metals Uut the tv.n K animal lxxi>m.>_» , .... , 

„| the action of metallic application in -' barm e.. . ^ ^ 

the senses ol taste and of sight mav he a ' 

rent degrees according to the various ConatitU n nj.nl mo 
Let a man lay a piece of me 
..fkavi* mi't .il under the to 


he various constuvt‘tons oi m 
nan lay a piece oi metal upon his tongue • * . 

some other metal under the tongue; on homing the 
linn lu-twc en Urns. t"" nn taU.. ill'. ' h\ 'ringing 
in contact, or by the inlorpostlum ol some m 

will perceive a peculiar sen-.mm., h 

with.i sort of cool alul suhiu id astc.n 1 7 . i w* 

different from that which is produced by avvtho.d cUv 


1 


i« 
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°S Electric^. 

means of II 1 ® C ° PI ? er sheathing of ^ 

kt 'Pt ill water for a con ,1 I* P ' ece of zi„ ° n,aci -* 
oxidating- at all; but that tt- C ti,ne > wlL*"^ he 
Place if a piece of silver ha ° Xldatlon Would ^ har< % 
o! st s ^nding i„ water PPe " ed lo ‘ou c fe n <4 
Galvanic Hicn • e ^*nc 

the combination of three^^t’ * he acti °n ark' 
with great cam n J et - conductors has i.„ aris,n S from 

cially by Volta’ wh T 1 ' 1 , cons 'derable sur" eX< ' m ' nt(i 
effect of such a co nlV disc °vered ^ 

digious degree bv r '' la 110,1 ma )' be increased T sligtu 
stance, if a combinationofsflve^ 
duce 3 certain effert , * zinc, and water n 

P““ Of silver, another KSl£" ‘"l' 
tity of water) added to the first wdl’in^ dnother ')Wn- 

and tf the ™“ ° f ? 

combinations, which .re now generdlf tilled 2?" 1 
jattenes (thonglt injustice they mus , |„ ; caJled 

£ n7nri° r n° tatC “ ' vil1 be nec «sarv to state 

the principal laws, which have been pretty well ascer 

tamed with respect to the simple combinations. 

I. 1 he conductors of electricity, which, strictly speak- 
ing, do almost all differ from each other in conducting 
power, are nevertheless divided into two principal 
classes, i hose of the first class, otherwise called dry and 
perfect conductors, are the metallic substances and char¬ 
coal. I hose of the second class, or the imperfect con¬ 
ductors, are water, and other oxidating fluids, as also the 
substances which contain those fluids. The substances 


• .See FabronFs Paper on the Action of different Metals upon 
each other, in the 40th number of NiciioJson’B Journal. 
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n' 0 ., Thesimp' es to convulse t P tongue, &-C.) 

l1 ' tr effect ( vlZ the taste upon uvocon- 

d'uvwrs only Jfjfrf ,te 6™. 'in *b' « 

c c h conductors o produce - • s - ltn . 

•«3of"; 

saa%-s3Sr*a: - - <— 

the first order; otnei ^ 

commonly called, * »■ *££* cach othe r in one or more 

bodies of one class must are con «ccted toge- 

points, at the same time - J of thc other c. -ss 

thcr at other points b > f * ls convulsed b> the contact 
Thus, when a prepared J , ? uvo different places, then 
of the same piece of metal somewhat dtl 

the fluids of those pa ns winch mus of the 

ferent from each other, art the 

second class, and the metal » m he dtwd bo^ ^ 

conductor of the first class. , , ligfe 

the fluids of thc prepared animal, dtftent g __ 

• Volta adduces as an instance of an ««u> o t.al'anw 

consisting of three conductor* -I th* - * <** 7ri!«4 

mint of l)r. Valli, in which the three holies os** 

The U-K of a frog, and particularly the hard l< ~nd>n ,w « » P» ^ 

musculus gastrocnemius; 9d, the rump, or the " <nr 

hack, or the isehistic nerves, to which the »s,d wmtw 
applied; and 3d, The blood or ihc viscous Mix***™ 
lluid, applied to the point of contact 
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! 


,ro '» each other m T 

“"eclasfslou'ld have'; <h a , i n a 

other conductor or cr,J,° me ch emi ca | an,j 0ndun,or s of 

no g",' he - COmbinat i°n o U f Ct t r : T ithou * AT" the 
Phenomena. e P nn «ry cause of the electric 

water, do not form an active r:»u , d Tl 'us gold, silver and 
become active if a ii„| e nitric uod or l'?'-^ U,e cirdc wi » 
silver, be mixed with the water. ny ,uld decomposeable by 

A combination of zinc* silver a „ 
nic circle, and the water i 5 found to oxTdam thT* active Ga'va- 
water holds some atmospherical air « T,“ Z "! c> P rov ided the 

the fluid being capable of acting 

The most powerful Galvanic combinations of the second order 
are when two conductors of the second class have different cliemi- 
cal actions on tne conductors of the first class, at the same time 
that they have an action upon each other. Thus copper, or silver, 
or lead, with a solution of an alkaline sulphurct, and diluted nitrous 
acid, form a very active Galvanic circle. 

J he following lists contain a useful arrangement of the best 
combinations, disposed in the order of their powers, und commenc¬ 
ing with the most powerful.* 

* This arrangement has been formed principally by Mr. Davy, 
professor of chemistry at the Royal Institution. 


0 f Electrify- 

„.»’ or ll0i ..a.•> 

solution of any^ ov charco abovc . 

%!?/ \ HsBek 1 srii r. 

wr SrEfe 

Iron, or ", [ tals. 

Zinc, 1 on 'f’ 

The action of a simple 

sure dependent upon the q«.nUV° re wilhin eemin limits, renders 
acting bodies. A higher tempen lowcr temperature 

the activity of the ^^'S^cTrceis not altered by the mterpos ■ 
The activity ol a galvanic cti n upon the adjoining «m- 

tion of such conductor* »s I ® irc , e con » ist of tua g"’.,'.. an. 

ductors of the circle. 1 hu , iron, or of silver, or both, 

water; and if you mtcrposc a | « |^ of Uu . ( , v „ • o* . - 

between the zinc and the gold, tl ■ ,, , Irani, > ir 

altered thereby. Hence it appears that he a 
cle may be conveyed through extraneous condu 

ruble distance; but it must be observed, that • . , ; , 0 

cned by the great length of the conductots, especi . 
of an imperfect nature. 

* Van Marum found a solution of sal ammoniac * 
liatc of ammonia) to act best. 

Vol.IL 21 
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c . 1V - When ,1 0j £leCtri <>«y. 

viz. n ,h h e ese t "'° es " e . do X“£ ft ‘he^'^nie 

SsS$s 2 £i 5 @S^ 

Ur*£ T mois «e„S fc-S, * 3 * 

an, ieSl •*< 

combinations forminn J" 0 " 0 " ('he most , cli ' h ' »«e 

v ,r, -, ,n s the mno, . verf(|1 « ve Slmple 





P ,e tjalvanic cnmiv . >' a repetition , 
combinations forming- the f, ° n (the most ac 
V ' Ce ? ersa ) provided®,he £T) povverfl 'l ba 

P«cd so as „o, , 0 con,,,^™^ “£»»„. ,« £ 

Trom ‘I'"cSSS'IT,uSI)"T (wl 

me combination has a n ns i,;„ ° n . Cl "' ,e ’ t,la t every active rni'”" 
supposed, that when the drcie is /"* ? ne?ative side. Hence hh 
fluid takes place through it om Pleted, a circulation of electric 

every b * "-<■* that 

and a negative end; or that in every romTf"’/-'?"’ hasa P° a 'tive 
electric fluid circulates in one «, 8 7„1 ^ te Ga,vanlc circle the 
combinations (each consisting of 1 " IS ’ thc two sim P le 
indicated by the letters , z £i h/ ; '’ Z T' Wcl clolh ' “ i» 
rangemen, will not hate ^ *1’ 

of thc t»o simple combinations, or thc two c’urrcntsof electricity 5 
are opposed to each other; the two positive, and the two nega, ve 
ends being respectively at // and n. negative 

What 13 here said of the arrangement of two simple combina- 
tioris, must also be understood of thc connexion of any number of 
the same; viz. they must not counteract each other; or, if a cer¬ 
tain number of them counteract each other, then the remaining 
only form the active part ol die battery. I’or instance, if a battery 
consist of 40 simple combinations, and if 12 of them are placed in 
a direction contrary to thc others; then those 12 will counteract 
12 others, and of course the whole battery will have no more power 
than if it consisted of 16 simple combinations properly disposed. 

If 
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of EUctneity- con d order, 

J . or of s cons i5t. are 

zinc be Uul 


sa idtobeof*h®6 o V f 8 \^ “{,^hey M _ 

batteries are s comb inai>on jf # p ,ece o Uld upo n 

conduction and ^^ a rrgreat, 
that nothing more , r . icte d of various 

construction. bed const 

V ° lta,C d b t a hev mav be endlessly ^^sts of sevc 
Sh The battery representedi by »•«■ ’ or of water con- 

ral glasses, or china cups IuU ot cted wlt h each 

nils salt, &c. andtwoplatd ^ ^ of sil r . are 
other, viz. a P ate ° , , p excepting the first and 

plunged in the fluid of \ mu8t have a sort of 

last cups; but each of ich ' th| . v are so connected that 
tail or prolongation, y commun i C ates with the zinc 
^fK ^andsoSn; those prolongations Umg 

S os 

^sSi^nd^cS^^rd; or dtid, or K,thcr 
or other bibulous substance a little sm 
than the metallic pieces, and soaked in watei« W o«*t 
proper fluid. 

If two batteries be connected in an inverted order, l*v» n ***<*** 
net- management their tc»t>ecl<ve \mw< 
mav be readily deduced from the observation* ju»t «•* m*' 


of**, 

the 
laid 
in d’. e . 
but it 
,vith a . 

of cloth 

again " 
wry' 
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znl!l° S ' P*C' S 

Pieces of s m. ,nsi,, uate ri "> do u . n ’ ‘ n order,*' 

s '*ked in ST and 

f So ^at they c , n lo * * piec ^> esne>°«s 

», J'I“ tt n ' !d ' 5 >ie7 f *', 0 ^ »«"„ SJ 

,oS'"7,“ ™. s ■* «£ 

tl.e rot S' of r f 

pieces. hli ^rves to prevent th n? 1 U P or 

When such a L-m . fallln g of tl * 

or'IhrSor'T" 0 "' ' ' H *«' <•*> 

-*■ 1 s.'M&'iss 

oblong vesse""^” thret°' S “ s | follow! “ A strong 
much broad, is made of baked " oH^’t 'I. about as 
this vessel grooves are made nrL ‘ In the sides of 
about one eighth of an inch . Pp ° site t0 each other, and 
opposite grooves a douSe ££%? *. * n «* P air «* 
plate of zinc and a plate of siKer l i , P ? ( * Uppose a 
their edge.) is , vh " h ““"™ 

half an iih h e irf t0 4 e K eral Parti,i0ns > or cells, about 
half an inch broad. The cementation of the metallic 

pieces into the s.des and the bottom of the wooden ves- 
scJ, must be so accurate as not to permit the passage of 
any fluid from one cell into the next. The cement pro¬ 
per for this purpose has been described in the 2d note 
of chap. V. 

Those cells arc afterwards filled almost to the top 
with water, or any other fluid, according to the table of 
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of Electricity ceding 

coi* ,b m0 re of sU g. battery* greatest when 

si 

must be clewed ? q{ p iy,ng * "g bee n described; 

197- The mo have already .. ;\lb- use- 

*«£f£rs& ss* w fo "°"'" s 

^The aetion of a 

muscle of the same limb- mnsm ^ cA through good 
H. That action ma> ^ not through electrics, or 

^Sectsdie electrometer by the intermediation 
of other instruments. otherwise modifies, the 

—* ■*- “* 

Amplest Galvanic circles will affect tham, itej «.»«***• 

ducc any other decisive electrical effect. »*>. n»ir 

The various powers of different simple nuics 
cd by 
tidily, 


his letter 
been cut 



mty, more or ic*» * . ' ' . f a _ » Ka . 

:n, says, “ U you take a frog* lhr bond o 

.I w 1, ii I, h;is hern depot, d 'I .«U 

needle into the apinal marrow, and mum > 
lakine mil the Imwcls, or any oihrt prr,Mn ■ 
water; the rump into one* Mltl the lev;* intv» the ■“* 


thr nrtwr** i« Vlill 
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r «« ^ 

will b e st ^Electricity 

8HMR& 

«£a5$r&&535 

«>ved on the - °f tile body" an acid ! °' her fl “W 

comes less distinct and ^ h taste ’ ^ c °ntinuin c t ?„ * ' s per ' 
u ir _ . ,ct » is even chano-^i : n ® *' le contact, ho 

11 a tin bason be filled witi n ^ ed into an alkaline taste ° 

PP y the Up of yon r tongue to the fluid ' 1 P ure water, and 
immediately be sensible of an acid taae l ' hC bason ’ J 1011 will 

and' f' 0nl u Ct W,th the alka ‘inc liquor ‘ Thistest 5 ' 91 "' ‘° ngUe ’ " hich 

and, for the moment, pretty strong- but it . aste ‘ s vel 7 perceptible, 
into a different one, less acid, but more salinl C '? nKed afterwards 

»oU‘«!rrt^. and Sha, ' P ’ in a® the "flu^d acts 

aar-j*»>»*. 

a constderablc oxidation of ihe zinc is perceived, without the’ner’ 
ceptible evolution of gas; and the water, at its point of contact with 
the stiver, becomes possessed of the power of tinging green, red 
cabbage ju.ee, and of rendering turbid, solution of muriate of 
magnesia. 

The chemical action of bodies upon each other is increased by 
the Galvanic arrangement, so much, that some of them are there- 
by enabled to act upon bodies which otherwise they would have no 
action upon. Fig. 89. represents a glass tube about four inches long. 

Two corks are thrust into its apertures A and B. An oblong piece 
of zinc, CD, is fixed into one of the corks, and is made to project 
within and without the tube. EFG is a silver wire, which, being 
fixed into the other cork, projects with the extremity E within the 
tube; and its other extremity is bent so as to come near the pro¬ 
jecting part of the zinc C. 
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0 r Electrify- in which 

V»“ " n< yo“ wll L it and bubble 8 ?■ § d „o ga* tha , it* 

H’*o*V d £ y £nSn. u " l °dfhe silver wire F&* q{ 

» c,( ’ wer ' vl,e vi u, if you bend Galvanic f which vhe 

*$*** - at C, then e con5tq »en« ; ^ ch is 

e, a G may.i» uc , htb id is comP* led ’ upo n the zinc ^-^s, 

eV0lUt Gand C, and «he *'‘ ver J? d Ivon, the silver. may in the 

twee" C ill again pr d m unauc acid, y com- 

same manner use f he a ' cld will be enabled t influence “ 

sr. ” h “ * 

ble, the collected power of several «« least 

the Voltaic battery, cannot fail ot surprisi B 

161 TheVohaic battery not only convulses the prfP»red 
limbs of a ft or, or produces the appearance of a «»sh o 
light before the human eye; but it shows all the \ 
mena of electricity in a very considerable degree- 
gives the shock; it affects the electrometer; shows a 
luminous spark, accompanied with an audible report, 
it burns metallic, and other combustible btxlu >: • lH 
continues in action for a very long time, vis- uM" tbc 

* Volta’s Letter to Grcn. 

* Journals of the Royal institution, N‘ - ' 
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cJi • ^*l* c tricity 

t,ons ’ Jf you touch With epet “ lon s Of simpu “ ch ‘"ore 
apply your other h j one * lan d one r-.-l ? mbi na. 
ter y, vou will f ec i hand t0 thc other extremL ^'^’ and 

is commuuicateH hl sli ^ ht shock S , K hc bat ‘ 

and it will be harriP r Ij . c - vdcn phial weak| v a k VVhlch 
the wrists ThieP ^ bcyond the fingers^ Charged > 

contact if l Sh ° ck ls fdt as often af^, at most 

o-uact. If y 0u continue the hand } ou ren «' the 
t«o extremities, you will nPrr !- d c °ntact with the 
ate irritation: and', when the hand 3 S but cont >nu- 
body, which touches theextrem S part of ** 

coriated or wounded, this sensation^ battery ’ ls «- 
rather painful. nsation is disagreeable and 

coScS S thi" sh?I. h r“ f b0dy v is “Fbleof 

Should he • 5 V lertfore the touching fingers 

should be well moistened with water. It will be better 

the'PP^ 6 - 3 W .' re that P roceeds fro m one extremity of 
the battery, in a bason of water, wherein you may plunge 

one of your hands; then grasping with your other hand 
well moistened, a large piece of metal, for instance, a 
arge silver spoon, touch the other end of the battery 
with it, and the shock will be felt more distinctly. By 
t is means the shock has been felt when the battery con- 
sisted of less than 20 repetitions. 

Instead of one person, several persons may join hands, 
(which must be well moistened with water) and on 
completing the circuit, they will all feel the shock at the 
same instant. 

The shock from a battery consisting of 50 or 60 re¬ 
petitions of the most active combinations of the first 
order may be felt as far as the elbows; and the com¬ 
bined force of 5 or 6 such batteries will give a shock 
perhaps much stronger than most men would lx- willing 
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Of Electricity- «i. 

.h---i°. iha e*i,,7i* a.- 

„«CK sft** 

cliXS e<1, 11 quantity of * ,e perhaps an bul little con- 

inch £3 but venr vi^ ^- rons rep orv 

5CSS03S- or> rm 

If a ivirt proceeding to communicate "> 

strong Voltaic battery be m h c , d s from the 

,he inside coating, and a «. .; baKcry> be made to corn- 
other extremity of the ‘ ■ Q f a common large 

municate with the outsidethereby become 

jar or electrical battery, t charged, in the ame 

weakly, but almost . f d by a few turns of a 

manner as if U had bee ' t hat charge > ou 

common electrical mach '" t ’ ff ct an electrometer, ke. 
may either gtve the shock, at***™* * ^ ^ % 

In short, every thing conspu cs to P ^ H i„,le coo- 

prntluces a vast quantity of ckclr '5 ‘ iWc lo suppose, that »h* 
densed; and indeed it would be . ‘ J c ( rom »n ar- 

electric fluid could proceed in a 'cry 1 j v «rur. 

rangen.ent of bodies, which, whether more « much 

all good conductors ol electricity; lor if the « 

densed at one extremity of the N oltaic halier'- Jfc 

at .be other extremity, the compels., non ".mid 

through the pile itself. Indeed it is difficult ,-rehl»« 

this compensation docs not take place in all cases _ . . 

Tile elee.uii lliiul may pndv.ddr I-.- " ’ 

composition ol bodies; and 1 'erbaps llu- - liemu •>! 
dy upon anotln r disengages Irom llu- lauci ibe i . 
disengages the caloric in scicial ea-es bin the S'" ' 

the electric fluid, which wcm.i- all -1 thorn >''• is-sfwa oi a 
Voi„ II. 2 K 
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10 »>ove one 

'Vhen : e X k ; o - h 1“" v7 K °'" iu - 1 

contact wirh common'n ,n ® amm ablc bodi Ul 'l batt ery 
and consume, «hc m ^K° Xy « en air - «£ T 1 ** 
gunpowder, hydrogen JJ* "T^ 1 ' 1 active" r" ®*. 
oustibJes; it render 5 ?’ |)hos Phor us !t ^es 

slender metallic 1- red ’ ho *> fuses, and ^ ° thcr c °m. 
applying the power^f # £ d mctallic leaves n^' mes V( -'ry 
as follows* Let -> • f lhc batter .V for such m m ° de °f 

of one S id c of th k “* comm “nicate wi,h ,|, P°' scs > « 

nicate w h ?h e and lel ano her P ' ate 

near to each other, the spark w M b K° UghtSuffickntl y 
bem. It is between those evt bc st ' en between 
t>blc substances, or metallic 1 re .P 1 ' tles . that the combus. 
"ft .0 b, „ St A/' & °- “ “ i» 

Voittic' r batKrr S «* a ' r |mmp, the 

ex,fe imemer ap P CarS befor ^ 'he eye of the 

expenmemer, when the eye itself, or some other part 

v mr^ r T 01OtC fr0r ? U > is P ut in 'he circuit of a Gal- 
v ccomb,nation, does not appear much greater when 
a battery is employed, than when two plates are applied 
m -he manner which has been already mentioned; but 
when the battery is used, the sensation of a flash may 
be produced in various ways. If one hand or both be 
placed in perfect contact with one extremity of the bat- 
ter y» and almost any part of the face be brought into 

• These wires are made to pass through, and are fastened into 
glass tubes, to the middlemost part of which the operator may ap¬ 
ply his fingers, so as to move the wires without receiving a shock. 

f A battery consisting of 200 pairs of metallic plates (viz. cop¬ 
per and zinc, each 5 inches square) melted 23 inches of very fine 
iron wire. A platina wire about inch in diameter, was melted 
into a globule. 
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Of &#*«**■ h W -, U appear 

S3.V X 2S \ 

bJl L . whilst the tong ue ar f ce ived. 

t0 " g p the lip s ancl theL, nt taste is p erct - c battery 

circuit. exhibits a g lass ... ■ a brass or coppe passing 

AB ’ 6g s at’each extremity, f XA y u ^ c battery, 

To from't’l.e uire F. ^ you w ill find 

In this Situation f,om the suiface bubbles ot g»=" 

rttzt&szxf&zsrAzz 

-S3.’-? 

r"Th,“i«FU««”"•' <v.«.to- 

- 

»' f > ■"?> b ;. 

rrr:. r =. «r,s» * 

oxidate one of the wires of commumc aio,,. * > « ^ . 

ford hydrogen gas; both extremities of the »'a _ 

• In this experiment it seems that the ' hv ,£<• w ,re 

from the water, ami is converted into a gasco ■ whi , s , . hr 

connected with the ncgutivc extremity ot the a.u 
oxygen unites with and oxulates the wire co.mocnd ';1 ' 

uve end of thc battery If you connect the £*1™ St. whhX 
tery with the lower wire of the mho, and the m i.a . , 

upper; then the hydrogen proceeds from thc upper s' ' 
lower wire is oxidated. 
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Wdler in 
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In th--i (> J ^ lectr,c >ty. 

P '?'7— « tlfe^ P“V»«V f $£* *.*», 

In all ^ ab ls formed b v,n K exu 

P'«ed, changes ViTk ° f , the order wh t "" »«te’r J 

and ^ 

‘ Prom some experiment.” 15101 ' vith thc gold? "’ aml 8 l«wly 
tiliesof'al. "ali h g d rea? ) e i'n i "°"rls? a P re a 5 r m P a» l><,b d u hat «» 

“ This « ?. rl K S ln the com Pound circle? 806 ° f the ,east «a«We 

per and otter SU,pb V ric a “d; and cop. 

solvents.* ‘ e.pttated in the metallic form from their 

then 'the stream of gas"issu'es*from ““t?' 7'"°'' ™ not oxidab1 ^ 
and the collected t- ts is fmmH . ch ’ ‘. llc walcr ls diminished, 
oxygen. It expbdes violently ‘° * 3 m ‘ XtUre of a " d 

each h ot S her W h 0 v d ,f e f e n t e '“ Sti6 fl, ' ids ma > rlle obtained separate from 
wires which 7 n? e °r"' S “ Ut the of the two 

the distanr, r P e CCed fr °‘" ‘ he batler T be immersed in water, at 
fthm 1 M 1 " a " lnC ' ■ r0m cacb other - and Plaoo over each 
n- pL? .? ? la “ s VeS5cl lnv erted and full of water. However, 
Ur rricstley, who denies the convertibility of water into hydrogen 
aw oxygen air, thinks that the clastic fluid in these experiments 
originates from the air which is contained in the water; “ since,” 
says he, “ if by means of oil upon the water, or a vacuum, access 
to thc atmosphere be cut off, the whole production of gas ceases.” 
Nor is any air produced when the water has been exhausted of it. 

• • It is well known that hydrogen gas, in its nascent state, re¬ 
duces thc oxides of metals. Accordingly, when the tube, fig. 90, is 
filled with a solution of acetitc of lead in distilled water, and a com- 
in imitation i* made with the battery as above described, no gas is 
perceived to issue from the wire which proceeds from the negative 
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„et been obtained « secondord „. 

“ —• - ** *■* 

with the extension O f 0 i at es of zinc and cop- 

Per, (l' l |n° diluted muriatic acid, give sp ^ sen5 iblc, and the 

e „ n ,re- vet the shocks they P™^'' * berits of similar plates and 
chemical changes J^'which occasion shocks and chcmi- 

arts « •• *-» p ™ ,u ” - 5 
*wk~ - ssASSrp 

producing chemical chang \ s9ltr in a given time. * 

gas it is capable ot evolving , e any doubt *uh rt-s* 

^ 200. The preceding tacts can hat A\) \c*vc ™y » huh 

it reconciles to thc same principle the animal 
_.Is.. trvi*r»#»rtn. (rvninotus clcciricus, CCC. 


.tr^criZbf r usi,un 

onciles to thc same principle thc animal elc mi > ■ 
power of the torpedo, gymnotus clcciricus. fee.MB' .JC£ 
nomcna of tlie animal electricity agree with those of the 
ballery.t _ 


I 


end of the buttery; hut in a few minute*, lie.utiful metallic "resile, 
arc perceived on the extremity of this wire; these ""'i m> t "i. 
ami assume the form of a fern, nr oilier vegetable. I he lead thu* 
separated is in its perfect metallic state, ami very Wllwn' 

• Journals of the British Ifnyal Institution 

t The most striking circumstance is that the electric organ ot 
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Though , he v , ■ 0f El ' Ctri «ty. 

? f common elccm '* 10 ba «ery e ,| lih - 

small H ire of fin ex P eri ments « h,H"' "> aa n S ; an ° d ^ Usi, ">« 
se rted u in, fine gold, and given i, "IF’ be says, « n 113 Was 

p»sr?sssi 

*^i^**« '~*'*53S2te 

means of a point so guarded n i l t 0 .P ass through water S 
of an inch would decompose ’at/n l PaSS ,‘"S t0 «»= distance „’f I 

®*;* ed ( T** of an "Kh in diameter With** ’’T' exposed di<l "<* 
es mateuat T5W °f an inch.TsucceZ on T ^, P ° int wh ' ch 1 

M fav’ete U e e ^„ C d Ur ^ n ; «^ 

water, with a wire > of an inch <fem e e, aPParatUS , Wi “ dc '°mpose 
before described, ifYhe snark ™ TZ’'°T d , W ,he manner 
the distance of ^ inch of aTr/’ Pnme C ° nduc,or » 

er dTun'anvoflh’ ‘’T With 3 F old F° int simi,ar to > but much small- 
er than any of the above-mentioned, and similarly situated in water 

the mere current of electricity, without any sparks, would occasion 
°‘ ver 7 small bubbles to rise from the extremity of the 

Mw __• . ... 



gold ^ ouootes to rise Irom the extremity of the 

Ur. 'Wollaston likewise remarks another strong point of analogy 
between the electricity of the Voltaic battery and that of a common 
electrical machine; viz. that they both seem to depend upon oxi 
dation. In fact, a common electrical machine will act more — •— 
powerfully, according as the amalgam which is applied to 
her consists of metals that are more or less oxidable. 


or less 
its rub- 


any of the above-mentioned fishes seems to be constructed exactly 
like a Voltaic battery; for it consists of little laminte or pellicles 
arranged in columns, and separated by moisture. It seems, in short, 
to be a Voltaic battery, consisting of conductors of llir second order 
only; but undoubtedly of different conducting powers. 

t See his valuable Paper in the Phil. Trans, for 1801, Article 

XXII. 
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section IV- 

OF MAGNETISM. 

chapter I- 

Of the Magnet in or darU 

SOI. A HABD 

«*£ sX£Z~-*>r$' 

nominated ma £ netlC J™£Z p cnks may also be comma- 
202. The magnetic p 1 . . pro per methods, 

nicated to other Uke na- 

so that those bodies W, J| ‘ are ca i U -d artificial mtg* 

its pure state, or such compound bodies as com.ua r 
At least the exceptions arc rather equivocal. 

* The word magnet is, by some ancient w riters, doused Irons 
the name of a shepherd, by whom they suppose the magnet ts> MVT 
been first discovered on Mount Ida. It was in un¬ 
commonly called aider :trs % from its property of attracting irv: • 
which metal is called in Greek* or iaf'.ia her* tint* J w* 

thagoras, Aristotle, Euripides, and others, from ltcrac lea, * v 
Magnesia, in ancient I ydii, where \t \'.is m*. Vv ' h< " '* ' 

first found. It has also in later times been called iafit* hvtu 

its use in navigation. 

t The few and trifling exceptions to this general law will 
ticcd in the sequel. 


■ 
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_ OSSej 

which 


203 Am ° J A * agnet,s »>. 

SEr«?Si£2!~*. 


thn«» L cal, ed a magnet , na, ure; so ,P r °Perti P 
those properties at rh,, ’ Unle ss it be , ’ at bori ’ 

s;;‘ ssey- 

bodi.. m, *“‘ "»•«« fa. ... . * 


Iron a »d other f er 


;r «a 

of 


rru g>npus 


tttteSHSpsSSS 

u face of the magnet are rh r ^ ^ ose parts on the 
former being denominated “? <d 'he 

Its south pole. This Dronertv ! J f e ' and ,ht latter 
threat,ve power, or V nigZc'lkritl 
magnetic body places itself , n ,h {. lt 'l ; and u hen a 

to trover*, A *« 

Fntheif n h f° Ug /y he 1 -° ,CS ° f a ma g net when standing 
in their natural direction, , s called the magnetic mj. 

than and the angle which the magnetic meridian makes 
With the meridian of the place where the magnet stands, 
is called the decimation of the magnet, or more com¬ 
monly of the magnetic needle at that place; because the 
artificial magnets, mostly used for observing this pro¬ 
perty, are generally made of a slender shape; and some, 
times real sewing needles, rendered magnetic, are used 
for this purpose. 

3. When two magnets arc placed so that the north 

f In the first volume of the Philosophical Magazine, page 426, 
it is said that the serpentine of Humboldt has some of the magnetic 
properties only; but the account is imperfect, and, in all probabi¬ 
lity, incorrect. 
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.-SSftSSSs 

iSS*** £ *e 

bemadero 

-f Any magnet g^S^cr. >» -»* 

*to mostfr^ruginous bodies. bee n ascertained «'«* 

1 lie particular laws which ^ and the instru- 

STnSiS for°those purposes, will be described m 
the following chapters. 


CHAPTER II. 

Of Magnetic Attraction, and Repuisnv:. 

204. A PIECE of iron or steel, or other ferruginous 
substance, sufficiently small, being b.ought within * 
certain distance of one of the poles of a tn g vt, lv it 
artificial or uatural) is attracted by it, so as to i 
the magnet, and not suffer to he separated without an 
evident effort.— That this attraction is mutual, u: tV 
iron attra is the magnet as much as the magnet attracts 
the iron, has been shown in vol. I. p. 17. 

The force or degree of magnetic attraction , 
accordittg to different circumstances; mi. • magnet at- 
Vol. 11. 21. 


\ 
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tracts a piece of r ^**"**«**. 
an y Other fc-rrun- S ° ft and clean • 

Specially such S ' nOUS bod 3' of h "T" m °r e fo . 
steel or jL®, . as are of a „ he l,ke sh a „ ° rcil >ly a 

soft s teel^ and^h" ? Ks «re afc r , n «« * T? *5? 
nat «i iron is less fiibSjth** *>Slv ^ 

combined with mole^ CSS <orcibl y'in w*" ,r ° n - O*^ 4 

^^:^; r :^ sented proporti - * s 

net! that f * 

fro \ PerCCi Va ble at th^ 0 " 1 the poles; a nd P r h t0f the 

from the poles 0 f the S££«* *** ar"^.« ia 

diminishes as'the dista^e^ 8 ' near the surface of 

in contact with one of tf , e ' ncr f ases; v ‘z if a pi ece th f e . ma ?net, atld 

they will adhere to each mh P ° 6S oP a ma gnet suffi lrori b e plac et i 

quired to separate£. ht^ a certa *" degree of 4ft 
Certain distance from the- ^ the same piece of irnn i° rce * Sr c- 
be perceived an endeavour*™ P ° le ° f magnenT £ k ?P< »U 
prevent that * but a,s ° 

the preceding case, was f,, , found muc h less than th , l ary ,0 
increasing the distance the nec . essar J' >° separate tl ! e ‘ Wh,C J h ' i " 

portion to the squares of the distances or h^ “- t0 decrease ia pro- 
‘“ b “? fthe distances, and others again hareV" P !'°P° r,ion t0 th ' 
according to one ratio within a cemin Y f ° Und u t0 d «™a« 
another ra„o beyond that distance Th“s Jiff!!"*’ aCC0rdi "g >» 

from the various powers and shapes both nr ,h * ° f resul,s aris « 

iron; for as the attraction of the whole a the f na S ncts and of the 
of the parts, it naturally follows that ,f „ ‘Y fr °, m <hc attrac,io " 
piece of iron from the magnet, the distances ff raduall >' remove a 
parts may increase in one ratio, whilst the Hi!. * en the nearcst 
parts will increase in another ratio, and bv eh ™ ca between other 
or the shapes of the iron, those ratios must nrY'"^, the magnets, 
-The only thing we can say respecting^!hi" •' C ' ,a "K cd ' 

SS5*S- *• P ,t',£ 

• Such eiperiments are made by fastening a magnet to one arm 
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parts, and all those par two 

into several P different P oleS dis- 

tance, but d a magnet. j between 

between soft repulsio n and has nearly 

i05. M a g different magnets (' 20 ^' f the poles of 
similar poles mutual attractio though 

as much force ^^quently ba PP cnS ’ttUs each 

different names. But 4^ ^ poles towards 

magnets are placed eac h other, or show Pf 

other, yet they either a« mcna seem to conO^ 

will remove the dl *? u ’ ly ' of any ot her substance that 
When a piece of' 0 M n Certain distance of a 

contains iron, is brougn having the poles, 

magnet, it becomes itselfa &c . Tike another 
the attractWe and repulstve_P| .P nearest w the magnet. 

”?S,l£orol«n,y, s»d the opposile pan, U« 

” Th, P tSim»> which is acquired by bd~ pheed 
within the influence of a magnet, in soil iron, lasts onh 
whilst the iron continues in that situation, and when re¬ 
moved from the vicinity of the magnet, its magnet.-m 
vanishes immediately. But the case is quite different 
with hard iron, and especially with hard steel; tor the 
harder the iron or the steel is, the more permanent is 
the magnetism which it acquires from the influence of 

of a balance, by placing the iron at different distance* befow ih» 
magnet, and by counterpoising the attraction with weigh;, in the 
opposite scale of the balance. 
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a ma „ °SMagnetism. 

d '20? FrZI'i i ' l ^* C SamC Pr ° POrti 

thc 'ron or other /-,-r L - contrar y poles of Rnc, ‘c 

to -he .nagneJrmusS? h US ^ '* 

» f «* iro„ tosses • 

1*“™ “ or b '°T "" 4r ua 

iron when presented „ ly ma Snetic as th S n °t 

magnetic rcpnlsim ° ? ma gnet; and 3d| v ,l C b °f‘ 
& *e repulsion can take olare h,,, e ly , ‘hat 

the two south poles have destroyed each „?h n ° rth ’ or 
the superior force of one of ,b„' C other; or that 
changed the poles of the weaker haS act,,all y 

a doubt, proved by ??™t" mag, ' et: asis > beyonS 

is in the least dimiaUhfdT^odierwuTaffe^ re P«Ision 

of any sort of bodies, except iron, or such bodle ’ e ,n, . er P<»ition 
The properties of the magnetare no *{??£/* TT i,0 “- 
sence op by the absence of air. effected either by the pre- 

Heat weakens the power of a maenet nnrl tk- i 
ge ration restores it, but not quite to its ’pristine 1“ ’ sct I uent rc f'i- 
heat destroys it entirely or very nearly stAcnce i, ? BrCC A " hilc 
powers of magnets must be varying continually / l>p ? ar5 ’ tha > 'he 
be, or white heat, (as I found'^ m™i „7veVd^dvo ‘ re - d 
ments) is not attracted by the magnet; but the auracdon I . * PeP1 ‘ 
act is soon as the redness begins to disappear » ‘ bc B ins 10 

The attractive power of a maunct may h. 
blv by gradually adding more and more weightToll"? C °" sidcra ' 
the same time in a proper situation, viz. with its north e? 1 ’!" 1 ’’ 11 
the north, fcc. And on the contrary, thu, power nZlJ .t 
by an improper situation, and by keeping too small a piecZff™ 
or no iron at all, appended to it. 1 tcc °* lr °n» 
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^ore 

"vi, 

at. 

for 


•See my Treatise on Magnetism, 3d edition, Part IV ru 
]V. lor further particulars relative to it. 1 v< ' ' ,a P- 


OfM‘>g netlS1 ' 1 ' 0 rld, ‘ hc n °Z a ° n ‘ 

J rl « of lhe w where** of ‘ he 

■ the norths Pf s souih P 

fs’Zre ?r t ! r Ze place in * ., y po**- “ 


• north* , * - IS souin \ 

0 fs "’fL, h»s been ^ ,«ialle 

t^'h 

t»o rl “ 


he oosse« » 

>.t Ue8t ge^^se ol » 

•flic, l> as bce " net5 , the smaU« at tl.^ or 


yS-'fi’ftf■S.’SSW-'S&WW" , „ , 


ggvcH c 

It 

larger 

the ori h - 
geneoos n a '"' 


tal ‘^’the Wnal loadstone, much 

greater weight tMP in 0 ppos»« P adapt the 

of a mag, : e ',f ase “ ,s almost ‘tnpo^eti^^ tht -rc- 

face, in which ; the tn both at th tw o broad 


Fhem project on one Side ot tu lhus situated. *nci 

become themselves tnagn -g htm ay be easily ^ d ''' 

in^Ws” as^iss^^ri^ armed, and the two pieces of **• 

are called the armature. , where AB i- 

v;„ of. represents an armed magne , txvo 

the loadstone, CD, CD, are | which DD the 

f—Th. s»., 1XUCDW- 

bTto 3S. . H- « E, by «suh ,bc 

armed magnet may be suspended.. ■ 

Artificial magnets, when straight, are «*»*""*» 
armed in the same manner; but they an ticqutidly 


Artificial magnets, when straight, arc vontnttutv 
armed in the same manner; but they an Ircqutntly 
made in the shape of a horse-shoe, h-.vnu; th- 
the truncated extremities, in which > "ant no 


tpe of a horse-shoe, having their p 
xtremitics, in which shape they w 

teen said above, that the magnrt »Ufa, t« .vote, 
as contain Iron; and »» iron i* ttanowllt , 
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'hroughout ,u ^ ^ a S ne *istn. 

i«&sriSv^srs.*. .. 

P<rJc/STT r ^^^^ 

*<<raction, lhc s “h st rn *' ed ' To m «^fesT th' qU “" lil >’ of>* 
paper or a lio-hf .k s . tances ntust be ,,t , J >,S sn 'all do ’'*• 

magnet must-be shavin E of cork, to , P dced upon a of 
«emh of an in ch 5? n,,y a PProached, 1 ,.‘ Upon Wi »er, and a " 0( 
manner J , h d i s,an « from the wi,l 'in sol?’^8 

measure aff «'n e h fou k nd ‘hat the followil n ?? nd " trife' 
ly after their i ^ nia gnet; viz r»i ^ su bstances are in l ^ ls 

» ‘he mo^t'^^-eous 

The opal is wellMacte? 1 ^ 

rals are attracted, especially afl*^ * nd other combustible ?' ty ' 
vegetable substances S y af J er combustion. Most aim T e ' 
and the dust which u.lly ^s "1" are “‘^cted. C 0l l 

exposed » 

follows: to 

magnelbXlllr^^^ attraction towards the 

mer or with a stone or otherwise! t lln ? beat ' vith a ham- 
be attracted. The same piece ^’b ass w 'n"! ' hardened stat ' 

after being softened in the fire; a second h" J° ng * r be at?r acted 
re Most 11 r at ' ractible ’ and so on r’epeatedTy *“"* '”11 again 

hammering renders thlmllll'" pr ° d P ?‘- v ’ viz - 
pnves them, as well as brass, of that property 5 ’ d heat de ‘ 

1 he attraction between iron and the mao-ne, • 
action of the nitric, and particularly of the sulnhl by the 

iron, during the effervescence. For this mini Upo " the 
placed in a proper vessel near one end of a 1 P °!£ the Iron wa s 
a magnetic bar lightly suspended) which waf a linfedefl fV ‘j 
from its natural direction by the proximity of ,h„ i * le deflected 
diluted sulphuric acid was poured upon the iron, andThc cffeU 
pence took place, the magnetic needle moved a little towards [hc ' 
iron, showing that the attraction was increased by the action of the 


fit V 
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throughout the nat 
bodies must on tha 
Jess forcibly. Inde 
tnixture of iron wi 
net. Yet it must bi 
contains iron is in 
not follow that no 
shows that a vast n 
attractive by ihe 
either no iron at i 
tremely diffused a 
attraction, the si 

paper or a light si 
naagnet must be g, 
tenth of an inch d 
manner it will be i 
measure affected b 
ly after their havi 
particularly cobalt, 
Of the earths, the 
is the most frequei 
tourmalin are attrs 
are not only attract 
The opal is weaklj 
rals are attracted, 
vegetable substant 
and the dust whic 
the atmosphere, at 
About fifteen y< 
relative to magne 
follows: 

If most specimei 
magnet, be hammi 
mer or with a ston 
be attracted. The 
after being softent 
render it attractibi 
Most of the nati 
hammering rendet 
prives them, as we 
The attraction b 
action of the nitric 
iron, during the 
placed in a proper 
a magnetic bar li 
from its natural di 
diluted sulphuric > 
cence took place, I 
iron, showing that 
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Of Magnetism. 
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Ut mag”*** 0 "” 

J ^ povrcr- 

acid . THe ^ 

re * * 

P°;ininS i » anOXigenatedSla ' e ' 


CHAPTER HI- 


Of the Magnet's directive Property, or Polarity. 

910 NO magnet is without a south and a north pole; 
J“- fc°”n% happens ,h», .he £ 

more than two poles; viz. two or more north P°les, ana 
as many, or at least as many, and one more or , 
south poles, on different parts of its surface anddus 
principally arises from the irregular shape of the magnet. 

Those various poles are ascertained by presenting the 
various parts of the surface of the magnet in question 
to a given pole (for instance, the north) of a slender 
magnet lightly suspended, and observing which parts 
attract it and which repel it; for the latter must be north 
poles, and the former, south poles. 

It sometimes happens, though not frequently, that 
two poles of the same name, and equally powerful, are 
at the opposite extremities of a magnet, and a pole of 
the other name lies in the middle, in which case the 
magnet has no tendency to place itself in the magnetic 
meridian. But good magnets, of a uniform texture and 
shape, have two poles only, which lie at opposite parts 
of their surfaces; so that a line drawn from one to the 
other, passes through the centre of the magnet.* That 

* Here it mU9t not be understood, that the polarity of a magnet 

resides only in two points of its surface; for, in truth, it is the half, 

•r a great part of the magnet, that ia possessed of one polat its. 
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Jine « called th 0fMa Z net «>n. 

fife**- p/ ine f ^me d a „ 

the equator of '7'"’ atld is perpend'7 «h, 

P r °pnated to * ma S“et. Thus nh7 ar to « i H ' a »i 

pended, or if ; f | niil S net having [IT f art/l!s - ’ ^ 
part of the subject of i ° ,Xny forn >s the n m " idi =>n, 

enables the mar; °‘ ma f?' net ism. It i s f k: m ° st u^i 

»*• oc,,„' 0 n ro;, r L ,o r d “ t 

tlo n; this directive nrn ght ° f,and ' inany g e 7 0 ^ h 
subterranean excavations"!.^^* 8 the ^ners „ !! 
serts otherwise itnpassSe.^ '* travel <- through 
. e general method is to 

cial or natural, freely suspended be il art if,. 

t or ^ I^o'ojTing !e* < clLrect7on S of* l fh ^ ^ 1 avi^! 

magnet ’ may 

212. The declination of the m the . C0 ™P<m* 

the magnetic needle ( 203 ) j s 

and the rest of t^magneUs'nof 1,16 i ! kc , pole of another magnet) 
pole, then are t^XTiJVKS °*' °"' er P 0 '*"^ .hi 
* It is not precisely known, when and ' S t,,c . s "“”K est ' 
property of the magnet was discovered thlS uon,lcrful 

counts seem to prove that this directive’ most probable ac- 
was known early in the Uth centurt andTr^ 0 ' ,he "»*« 
first made mariners’compasses at le»’„T r ‘ C person ' vll ° 
htan of the name of Fl.vta, orJohn de' N f e ,“ p °‘ 
who likewise lived in the 13th century. ' ’ ° Va ’ ° r f,,ra ’ 


T o/M«r»"““; „,«.« » **% 

I s** 

a, at Par ‘ iny other place, a change , or or two 

Son, °r )' carS aR H„ observed even »" g magn euc 

as h w ‘ i ec lination may speaking, . on tinoall> 

of ,he ! C . or more P r0 P e " y h ‘ e world >» c var ious 

hours tllTie ’ ° one p»rt.°?*“'t owing to the ' ^ 

the same way. , die variation ot nQl to 

The declination and th or[d ^ sQ unC erum rf ascer _ 

in different P arts tria l is the only methej to 

be foretold; an actu.' tn fornls a great ^ vi _ a torS 
taining it. Thi^SSon. It is true 
the perfection of K to ascertain • tl ons 

and other observer. . tM ^ an(J sl , u deem ^ 

?“id“r»P» «■!». o„!v serve 

account of the continual variatto j^ n > discove rcd that 
for a few years; $ nor has 6U bucl to any law or 
this variation or Auctuanon ^ aVC been offered to 

period, though various hypotn 

the public. ____ 

■ , .. U. .. ast or ivrst, according a* thc 
^ * f ihe 

Halley, which was formed upon the observations n,s> c >« ■' 

K .inling of the last century, and a chart formed »" Mrsvrurs 
Mountaiiic and Dodson, which contain* the observations made m 
the year 1756. In those charts the observation, arc mat, ' \ 
means of (lots, and u line is drawn ibrough all the d 
indicate the same declination; but ii is continued to i’h , b* 
conjecture or guess; thus various lines arc drawn Imitating 
the various declinations, flic line *d pines, ■ , 

magnetic needle points due north and south, is called . 1 1 i*/ 

Vot.. II. 2 M 
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Of Afc 


a Sneti sni . 


Th'folio 


Tab,, containt 

observe,! /. 

Years. 


Z' n ' d in L °'“t°» in n Z'° n °S »' mar. 

1576 l|o , 5 , ’‘‘ffofau year, S " ni c 

If 8 ? 11 II j 


16 2 
1622 
16 3 
1634 
1657 

1665 

1666 
1672 
1683 
1692 
1700 




1717 

10 

1724 

11 

1725 

11 

1730 

13 

1735 

14 

1740 

1 5 

1745 

16 

1750 

17 

176o 

19 

1765 

20 

1770 

20 

1774 

21 

1775 | 

21 

1780 j 

22 

1785 ! 

22 

1790 ■ 

23 

1795 

23 

1800 j 

24 


10 

0 

5 

5 

0 1 
22. 
35. 
30 
30 
0 
0 
42 
45 
56 
00 
16 
40 

53 

54 
12 
0 

35 

3 

3o 

10 

50 

34 

52 - 

7 J 


® ast Declii 


Nation. 


West Declination. 


From this table 


it appears, that the annual variation isbvno 
nte ns regular, and such is likewise the case with the dafly or 
hourly variation; which, though evidently influenced by heat and 
cold, does not however follow any known law. 

1 he fiist of the following tables contains a specimen of hourly 
variation, as observed by the late ingenious Mr. Canton, F. R. S. 
The second shows the mean variation for each month in the year, 
as deduced from the same Mr. Canton’s numerous observations.* 


^nation 



The mean 
January 
February - 
March 

April 
May • 

June 
July - 
August - 
September - 
October 

November ' 

December 


Variation ^‘^7' 
s 58 


U 17 
12 26 
13 0 

13 31 

13 1* 

12 19 

It 43 
10 36 

8 9 

6 58 




of no declination . It is observable that (hose declination lines, 
though in some places very crooked, never cross each other. 

• Before volcanic eruptions and earthquakes, the magnetic nee- 
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tS <lcc/i, • ICe from ... ° I. 

c oi») C j r i o^nci-cni: r, *" a t plucf- . ,r * «nv r» ’ ^om , s ' v tii 

aml 'n Cn i,s {*< 

in the J Sdme place. u, *° a "°ther C ‘"“‘toil, ,” Hot J' 'I, 

SlliPSilPil 

chapter V. 

Of communicated M 

? 16. IT has been a i r , dMa ^m. 

a fer 'Uginot,s body f ' 3 ’ menf ioned O 0 5) ,h , , 

ma gnet, it becom ' ^ omes within a certain >at ' v,len 

netism is ‘ ! mes , ,lselfa maane* a ko St f nceof » 
lime raore easily-Tot' y . comm V nic ated, but at th' S mag ' 
il appears that the best rnethld™? t,la . n b - v ste<-1 - Henc! 

" *•’ COns,sts in applying one or°n art,ficia ' 

to pieces of the hardest stee/ b, p «'^rfui magnm 
thereby acquire a considerable ^ tbosc piec « *iU 
H'lU retain it for a very J 0 n ff tW T^ ic P°"' er - a,ld 
must be had to app/y the non), *!’ ', s °P crat| on care 
magnefs to that extremity of th P °° ° f tbc ma £ net or 
required to be made the^outhlT^ °{ steel lvhich is 
south pole of the magnet to thc^onn ‘° ^ the 

the piece of steel. In the s-,m P,osltc «trcmity of 

">«>■ 6 e rendered tS./TTh" T 

stronger magnets or i f<i t } thc a PP*»<»tion of 

Jost __A * V p w< f r m:, y be restored when 

agnet, by communicating magnetism toother 
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tetisW- 


0 fJ\M netisrn ' ed than ditni- 

°P cri “!/,ously take " oUCC °. t] without anv b G f two °£ 

|s2seii£ss 

;,si'r P-WIJ e»d »P ; 

world, if yo“^P‘ di and with ^ situatl0 n is 

end towards th {hat he bar" a nor ih poU ( ca ‘ 

STL’ ”•«»■'> coriou, phenomenon i«™d» 

The explanation ot this extr t ^ ^ in the nor 

deduced from the P re ^ d "| stssed of a south polantt, 
them parts the earth 1 ^ being nearest to J, 

the lowest part of vl2 t he north polarity; 'he 

must acquire the cont of course a south 

Other extremity of tl - confirmed b\ actual 

P*' 1, f*». X “;„ p-t. of .hr r.nh 

SfSS^ S .6. *« <” “'X« 

rity; -idly, that on the equator the iron bar nu 1 

horizontal, in order that » may acquire magm t.sm h 
the earth; and 3dly, that in these parts ot the < atilt 
most advantageous situation of the bar is not tue p 1 i H ”• 


most advantageous situation ot the bar is not tlte jk t pe n- 
dicular, but a little inclined to the homon. In >boit, m 
every part of the world the iron bar must be 


placed in 


* Strictly speaking, this method tlocs not t mu; for Ihrt^ »s no 
maentusm communicated but by thc action ol another nti^nct. 
amt in the ubove-mentioned mo hod the m^^nctic pv 
nally communicated from the earth, which i* t tv.d magnet 
t \n iron bar of four or five feet in length* ,mti «»n i«hK 

thick, when placed in this siiuuiion will be capable ot atttw< » 
•mall bit of iron, or n small common tewing nee dir 
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the niag net - , ° fAfa S»oti stn . 
needle S t,Cal bne : viz> Jn 
A bar of ha l • ,re ction of 

Permanent m ' PU , .* nent « will hi ent ’. tlze it. 1 e ar t |, 
fiety of ST**** may be r ^ "nde** 

in a prettv' f" lus bars of iron°' 1 i" TUln ' cate d 
"outh. or n aVOUr;ib 'e direct! W N ch have ’ a v a . 
ne nt n la g n , ; < t [^ nd ' ci 'lar > &c> either nortjH 

not very so f t Sanie time 2^ ir 6 3nd ° i e p a o rth,s ' 
i k > »«, 8 „,v Smhcr 32 * 1 ,iC« 

If an oblong piece of " g ’ ° r w °rk. 

bot, and then be left , f prett >' bard iron he 

ther fby acquire a degree^ ,T the ma ^etical line ft! 
•if an iron bar ,„i,a e 01 P er manent ’ ,JI 

S»siSasssSH-es: 

%hig? or’dr^, ZR 

netizes the tools themselves or mf &l " / re< l ucntl y mag. 
steel concerned. ’ 0ther P ,eces of iron and 

» onei;."Tp”;;■&“!■ «« f i«. pol« 
thereby acquire a permanent degree of!’ * , ? ttcr ! vil1 
it will be found to have several poles via ^ T*i / 
has touched the magnet will be fn?,,’ i end ,v,), ch 

r ,,„ y P ,„ ari , y 

somt° n ’ 11 k ‘ r t“" <l P"' 51 '"" 1 Of I he iornli potarirv-' 
some W ay beyond that you will find another north pola-’ 

long tin S ° fort .b alternately. But if the bar be notary 
b’ t,lcn ,r W,)J be found possessed of two poles only. 
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Of Ma. 


•“" is a Cf »' *° >r ' ,fic 




ic re is a , for an 

I, shows . . he m ost ehg' l) . 

' vl, ‘ ,hich renders it the a gnetistn 

S esses singly: hence w first construe & form 

a compound magnet, 

a piece of stee ‘ for constructing magneucM h^^ ^ 

Mr. Canton s proc deduced from the , 

tionale of wluch may be cas ) . inc h 

CU ^C“b-^madeof^ Si bars be m-.de 

.to P° le - H... «•■>> *'.o » 

i teF s f’5cr3Sw'.: § 

upright position, or in the tnagnclical line, stroke 
horn the marked end upwards, about 10 tunes, on ho* *»£»• 
which will give it power enough to keep wi.pe.uic. a 
Thus communicate the magnetism to four ot the sma.l vti v 
This clone, lay the two other small bat s on ft table pat 
other, about a quarter of an inch asunder, and between their n\m 
conductors All, Cl), Hr. 9 S., taking care lo place the marked end 
of one of the bars on one side, and the marked end «»t the "the? 
baron the opposite side. Now place the lour • . ^ ' • *. < 

magnetic, in the form shown in fig. 94 ., viz wo with tluir north 
poles downwards, and the other two w ith then south pedes down* 
wards. The two of each pair must be pi w ed hie.tdih to twad h. 
and the two pairs being put contiguous to ca. h other *t top. n uM 
he kept open at a small angle by tin intcrpovition *4 s*>me K^txA 
substance 1 . This sort of compound magnet, homed s\ the fo** 
bars, must he placed w ith its tporturc on the middle ol on* .4 < 

soft bars At', taking care to let the south notes M be tvwi^i \. 
V01,. II. \ 1 
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markc <len<]of,i ,, (>J Af °8' >,etis >n. 

r t,le bar Ar 

S? %■* 

the poles F C Q®, CO,npoun <l mi’"! 1 ' , wh f" the P o, ' "Hist b e U '«' 

e ndini> at f i. ni ® lo A, - r h ct backwards ihr ar c 

» 1,h ‘he sides ,h ' " ! kc "'“tmcrj U "nT s the m ^ked' ,ki 4 
the operation on this 1 the,,, ‘he bars *. d '»<! o[ 

two bars AC, Bn e oth er sides. This h * 1 Up ' var<,s > and C ’ B[) > 
P°entl magnets ’ c ,tl "’em form h , ‘ ng doi ><b take >« 
ooes, between th» ^ P ace th °se whin, h ,r ) l " :r ‘wo 0 f th“ p ">t 
the _c° mpouild ma »n or conduct* ‘ ha ‘*oo*£ 
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‘he compound tl ^ ° f ^ or ZZ? befora « 

same manner us before. ° Ut of ‘he othirfo ‘“s ,ha »‘X 

they ^i]j i ( ^^i bas been tmbbe( |0 (blJr*bV n fire U Ume s r h^ eratcdr8 ‘h| n eack 

upon the table, benv"^'^‘ 1S '" t0 the large bare^ netIC ’ ia order 

and the three otherswiST" OT ‘h poles d 0 W n w *I 
two parcels at an angle as was ? Uth P - es do wnwards. Place the. I 
extremity of one parce,’ bdnTput c^n f ° Ur of *«»"the tn, 
ty of the other; and with this^omnnn,, ,F “ S l ° the somh extremi. 
large bars, one after the other, about 2(Ttfme'’ Str ° ke f °" r of ,he 

me7,r a brr h c 8id ^ 

the small bars are laid aside amftheT S ° ^ rendcrcd niagnctic, 
hythemselves, i„ the ^meTanir iaTasTTwKS 

r »»*• 

require a longer operation and , P . b - 0, . r ^ ta . Inln ei °‘her sorts 

then, more JL jt>t “ «*" 

a groo've^or 0 h ° ° peration ’ tl,e ba « ought to be fixed in 

a groove, or between brass puts; otherwise the attraction and 

friction between the bars will be continually deranging them when 
placed between the conductors. b ’ 

A set of such bars arc exceedingly useful for magnetizing other 
bars, or needles of compasses, &c.; their power may also he in- 
creased when lost or impaired by mismanagement, &c. A sci of 
such bars, viz. six bars and the two iron conductors, may be pre¬ 
served in a box; taking care to place the north pole of one conti¬ 
guous to the south pole of the next, and that contiguous to the 
north pole of the third, 8cc. 


nf MaS netlSnU concerning 

1 to say also sorneth'^c A*, fi S' 

, perhaps “> Cr °° ; t8 extrern^ 

flat upon a tsble^^remides^; 

95 .he crooked ba . E G; joininfi * the n to method, 

9 Vf magnetic bar UN ^ iron 1 £ - n Canton und 

«•" *“ c « ..* **“ 

“ ” DF E0 ,...».» 

Jiuy of the crooked stcci, 

pole, &c. 


CHAPTER VI. 

Theory of Magnetism. 

219. IN the present chapter we shall bnefl^take^^ 
ticc, 1st, O^prtn^* n magnetic fluid. 

ma C the S &S as a great magnet is so clearly in, 
dicated by a variety of facts and consider.mens. that * 
present it is hardly possible to doubt at it. ln ' K * ,r * 
place the directive property ol the magnetic ticvdlc on 
the surface of the earth is so analogous to that ol a SIMM 
needle upon the surface of a common magnet or ter- 
rella, as to strike every observer. -JU, l he magnetism 
which iron acquires by its position, is another sinking 
indication of the earth’s magnetism. 3dlj. 1 h, v-.st 
masses of iron, in various states, which arc to lx- tound 
almost every where in the bowels ol the earth, and \\ I t, h 
arc frequently magnetic, prove beyond a doubt that the 
earth is a vast but irregular magnet, and that i;> mag 
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r 


netism • ° fAla gneth m _ 

pS'o/,'",! '"."SilSJiJ? 1 of »uti* 

spgs^sg 

S P the magnetic n rJ r ITlec hanical derm * ^ v °l< 

is ,he “““ 5 *'"*S 5 | 

^zPr^rlBtz^ 

™ "'<•■>' Pm of the effect , ■»»« 

causes, or what is thr- • Ct ls due to each of .k 

there/ore needless to s.mpose IT\° { ,he ' vlloIe - It 

sophers, that a large movable’ d '" gto some phi 

probable arth ’ " l ° admit other^^thSS'^jji^J 

however otic which was proposed hv a’ cxcept " 
tvluch is similar to the FranklitL theofy rftSci! 

There are undoubtetll, several stro,,/, 
logy between magnetism and electricity; such L tl 
analogy between the two poles of a magnet and the .» 
electncit.es; the attraction which takes place betwee 
magnetic poles ol different denominations analogous t 
die attraction between bodies differently electrified, &< 
No '' A fP‘" u ® ls )efl t0 imagine, that there exists a flui 
productive of all the magnetic phenomena, and const 
cjuenrjy to be called the magnetic Jluid; that this fluid i 
so very subtile as to penetrate the pores of all bodies 


* ^. te hie I^ 1 ' Lorinifr’s attempt to explain the cause of (lie 
variaiion ol the Magnetic Needle in my Treatise on Magnetism, 
3d edition. 


Of Magneto- ^ its particles 

. „r an elastic nature, vl att raction 

, ,|,at i ( ib ( aC h other. ■ a mu tu , f er ruC>- 

ft of resemblance bete ^ eleclnC it), orcs ot 

According to th P U 1 magnet i when 

substances, contain throug h their su s show 

“,r?cio» *.««•arr «d » ». u. 

rat“&y‘ become, 

constituted, viz- rendered magnetic, t ; \ 

between their overcharged extremities, m umu M 
repulsion between the particles of that cxce-o >n .. . 
netic fluid, which is more than sufficient to bahim <.. o. 
to saturate, the attraction of their matter. 1 here i* an 
attraction exerted between the overcharged extiemit> o', 
one magnetic body, and the undercharged cxtunntx , > 
the other, on account of the attraction btt* 
netic fluid and the matter ol the bod]| but. to exptun 
the repulsion which takes place between thett under 
charged extremities, we must either imagine that the 
particles of ferruginous bodies when d. pm«d ot thc 
magnetic fluid, must be repulsive of each other, ot tlvxt 
the undercharged extremitiesu/i/imr to repel each oil* t 
only because either of them attracts the oy| , mo . >< 


(C) Jeff Behary 2019 


71 












charged eV f • ° f Ma Z net ‘s>n. 

' Vhich position, 

deficiency of i^in Ver P^ Us <* i?^S£ out its «&“ * 

magnetic as long °s < L° r morc °ther partisanrt P ? rts > **T' 
toration of t i,_ f as »s impermeahii;,. and «r e m - a 

J ™ce between SK* ^aKJS'gif^t.Sj 
P a «s. Moreover th rChar 8 ed and the ° r ,° f ^ b ' 

b y the acti on of'1 piece of 'ron is rend 
charged part or pol^ofTh’ because . when t l? a8neti t 
tne overplus of 1 . the magnet is „ the o Ver 

^ 7 is,sf 

Of the iron which lies nearest to i seJ f ° that extr emity 

two magnets upon each other ' ^ the actiob of 

the human^y^a^of^ourTfhe idle 6 ® ny . action whatever upon 
ficial to persons afflicted with the toothach ^r*'® f "* bein g bene- 
or to parturient women; as also of thi . W ' Ih whlle swellings, 

netized knife being moml, more thJTu- ' nf,icted with a mag. 
magnetic, have not the least foundation lhe kn * fe ha<l not been 
The barefaced imposition which lias for v " ' ° r cx I ,e,iencc - 

tised under the name of animal L^ J „ S ? Veral y ear8 bce " P™- 
In the Rcic/isanzrivcr a (V™ »«”, is another absurdity. 

CCXXII. for 1 rsr”17fs s’aid :P ( e f lodical Publication, No. 

ficial magnet suspended from’ the wall JZftlvfo > “?h B arti ‘r 
iron adhering to it, remarked, for several ycarl h-l/n ’m p, - Ce ,° f 
room, though they frequently nlaced .h*“ ' 1 t,lc fl,es ,n lbe 

articles, never settled upin th^affil magnet' 8 ° n ° thCr ir ° n 
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rnetisf"- 


CHAPTER N U ' Magneti- 

‘ ca l Instrument^ ^ Illustr ation oj tn 


reduced 


useful for 

221. THE magnetical i ^ the magnets ^ of 

to three P rillC fc!i are necessary to aS may be 

net’* 0 bars ’ tth pieces of steel, ‘ ron ;, hich have been 

compasses, o experiments; and se< i in na- 

SUC ^ c t r are St mag- 

in accuracy of dl ™“’ ^ compasses, steering com- 

“rvSu o L p m 0 ^, -s .*-» — 

“iSfkc n'agnedelreeeUes, which « «■»« 
used ut sea, arc between four and sis inches ll ‘ Jr 
those which are used for observing the daily variation, 
are made a little longer, and their extremities point the 
variation upon an arc or circle properly divided and af¬ 
fixed to the box.f 

The best shape of a magnetic needle is ItOtKtttcd 
in fig. 96 and 97; the first of which show s the upper 
side, and the second shows a lateral view of the needle, 
which is of steel, having a pretty large hole in the mid 

• A curious contrivance, which is at once a dipping and a > * n 
non needle, was some years ago made hv the laic IV I 

onMatc"r 0n ° fh thC n ’ iK 1W ..- 1 , T ,, .. 

tise onVlagnlninm'"' 0 " «*'» •" - I . 
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dle ’ '» .hid, , 

nieans of y hr a Con icaI p j ec r 


Used 

box, 

blade 


Cit [) 
the 

P er - It is suspended wirtS? ° f Wood < or bis V** 
means of two concentric dr C f S<IUare '^^boxT 

S^rSTS ,*• ,“• *>' “• •» * «* 

r«d„ /horizontal poIi™„" J n 'j. or kfcfi 

'ehdst the outer or sn ° hn l" 0,ions * the S 
the ship. The compL ? s 'L h ^ res i* c ' «« 
glass, in order that the motion of tli^ j lth a l lan e °f 
disturbed by the wind. What is ,.ni| Ci J rd , may not l)e 
circular piece of paper uhichVf^ C1 ' rd - »« 
needle, and moves with’it Snt, ,astci 'ed upon the 
rim of brass, which fained^o ^r ^ K a ^ 

needle and serves ta^SaSSSr^^ 

e ge of this card is divided into 360 equal parts o^dT 
grees, and within the circle of those divisions it is attain 
chv'drcl ,”..,32 o,o.l pam, or arc., „hich arc X 
the points of the compass, or rhumbs, each of which is 
often subdivided into quarters. The initial letters N, 

• It must be Observed, that the needle whirl, is balanced before 
,t .s magnetized, will lose its balance, by being magnetized on ac- 
count of the dipping, as shown in Hie third chapter; therefore a 
small weight or movable piece of brass is placed on one side of the 
needle, as shown in fig. !>7., by the shifting of which, either wearer 
to or further from the centre, the needle may alwa) s he balanced. 

t The simplest magnetic needles are made of common sewing 
needles magnetized, and laid to swim upon water. 


..-rrtSaggSJSS 

!§i§g?i§l 

wmmm 

usual compass^ ^ aperture «‘^ dd £ an d *the 

G, there is “ n hed through i« jar slit. 1 lu 
thread or wire str - s a narro w perpeni of , he box 

other sight F, th hed fro! u one d S res ts 

thread or w.re Hits st f vB of t h e g- d fulmh 
m the opP^JtfseinicirdeCO.thcfoott 
with its pwotsonth whllst the box KL- ‘ l(J 

turns in a sockc , turned round, > l 

steady, the compass may 0 f .he sun.* 

place the sights F,G. ' hc l)0 x, two lines dr.i"i 

There are, on the inside just from 

perpendicularly along the sides «f the ■ jj of the 

the points where the > mauv degrees 

box. These lines sene t distant from 

the north or south pole of the . ett j the middle 

the azimuth of the sun; for "I l P HI au j 

of the apertures of the sights r, t-v, tne tnu 
the said lines, must be exactly in the si 
plane The use of the thread HI, which ,s often omnud 
in instruments of this sort, is likcw.se to show the d, 
grees between the magnetic meridian and tilt a..,mu . 
when the eye of the observer stands perpendtenut,? 
over it. On the side of the box of this sort of com 
passes, there generally is a nut or stop, which, nh.n 

* The pivots of the gimbtld* of this, a* veil ot ihc . >' * • 

sort of contpaHseii should lie In the wmr ph«m it is<* . ■ , , 

iispcnnion of the needle, in order to avoid us mu. h ^ 


»***% % 


irregularity of the vibrations. 
Voi.. II. 
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pushed in ° fMa S"'tnm. 

, ral mode of construcif- ■ ° m P erf «tion. Tfi Ch i 
hrough the needle to left'll ‘ S t0 pass an aj .- e 8*' 
1,ke ,h °se of the beam of»ti” 1 "" 1 ' 1 ' 68 of th? ^ 
ports, so that the n ™ „ balance . rest upon ;, 8 31 
round, and when *•, ed f . n,a }' move itself Its S| 
may place itself in ‘ t ^ atttl in 'he magnetic m V -j tica 
inclination are in * he ma & neti <= line TheT^ 3 " 
tre of which 6 ,httT^K" a d -ided cirde, %g* 

sents a dippintr neerlle V u U “ pendcd - Fig. i 0 | Cl 
is the needle, the axis o°f which’ FE * C ° nstruc,i on: y 
die of two lateral bars CD CD Up ° n the * 

h rame th f COntains ‘he divided cifcle re AT R ^ faSt 

machine is fixed on a stand G- but wi AIBK< Tl 
it is suspended bv a ring H so as t’ K Used at Sl 

• spirit level O is B e„er,|,;™^X , •If.h' “ 
has three screws, by which the in^tm * . . e sta 

-^ece r riiSt'SS^S 

of 90 on the lower part of the divided circle mav 
exactly in the same line; perpendicular to the horizor 

225 The few experiments which follow, arc principally inte 
cd to illustrate the theory. As for entertaining magneScafexpt 


* What the azimuth of a celestial object is, and how it may be 
asceriatned, will be shown in a subsequent part of this work. 

t The greatest imperfections of this instrument are the ba¬ 
lancing of the needle, and the difficulty of ascertaining whether the 
needle retains its equipoise. In making the observation of the dip 
at any particular place, the best method to avoid the error arising 
from the want of balance, is, first to observe tile dip of the needle, 
then to reverse its magnetism, by the application of magnetic bars, 
so that the end of the needle, which before was elevated above the 
h„r zoo, may now he below it; and lastly, to observe its dip again; 
fot a mean of the two observations will be pretty near the limit, 
•hough the needle may not he perfectly balanced. 


Of M“g ni 


r “'^^ subiect " h t 

Ui.<!52 

("tttVodrin <»“ ; ‘ l 'Tobje e c^y '*£&!*«*' 
by pr^ en n U "f c neccUe, thedes»redobj a c h w sep£ ttie «n 

nded of 30 ft iron ' j nI o a »o°P> ‘ Letic 

-ISCI' ■ ■*' “S-JTSS* a '"'fZ 

jmenon is that by^hc »cU eJttrpmitie .. of tta « each other, 

ssssja a j-rs?£ 

S.TS*. z a m t~, "" "j; 

On removing the magnet, the win • but if steel wires. or 

apse, having lost all [ hel J"” 3 f d th ey will continue to repel each 
itheo'after 'htf removal of the magnet; the magnetic power hemp 
retained by steel. . some iron filing* 

3. Lav a sheet of paper flat upon a taote, sue e a 

few'gendi'^knocks'to'the table, ZZo “hake the Step- JKc par- 

the axis of the magnet, and a little sideway of the poles begin tv 
bend, and then form complete arcs, reaching from some point in 
the northern half of the magnet, to some other point m the 
southern half. '1'hc reason of this phenomenon is not, as some per 
sons imagine, that a current of fluid issues from one pole and enters 
at the other pole of the magnet; for if that were the ease, the iron 
filings would lie all driven upon one of the poles. But the true rea 
son is, that each of the particles of iron is become actually magne¬ 
tic, and possessed of the two poles, in consequence of which cash 
particle, at the place where it happens to stand, disposes itselt in 
the same manner as any other magnet would do; and morroy ci at- 
tracts with its extremities the contrary polo- of o;her particles 
*■ Take a strong magnet, and find out tiy trial so. h a M 

trot! as is very little heavier than rvhat the magnet y. ill • vi. 
IS plain, that if you affix this iron to one pole of ihe mag „t 
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eoming itself il, er case ’ >he iro„ V,‘ “ ,abl ?i >he r ,“ eor im n ,> 

"»»K., el i sm of lhr S fi r « e D ^ eaSUre Picce °on hiCh l J 

c ^ase t heaUract . «p. e ce of iron,^'^ be P« to 

*>-% ,o, , 

Si'SSs ■ ,»2*25 3 

ficiemly heavy, wiJI ,l fop d 'n>inivh e o, and"fc 

to su PPO' t a smaller piece of ^ maffnet AB beiL .k. C ’ if »«f' 
nearer to each other t le ° f ' r0n ' ij >' Ringing the ^ n ‘ y ablt 
further; and, when ,h a " racl, °n of B win hr a? ™ a . 8nets still 
vided they be equal in p^ver^he"™ C ° me ***«« in ’ZSZlJ* 
vanish entirely; but if the e"i r i a,tractlon between Band (fe 
ence viz. that the homolo^S £„">*** 

wards each other, then the attraw on If' ma « net s b e broughVio! 
being diminished, will be increased 60 and C ’ »> 

* .S».P eonier Av JSi^Sc fo fo? 0 ""' “■ * 

find tnat the iron remains suspend’ Nos' 'fTnmh^magMtt 
applied to the other extremity B of the crooked iron, so that the 
po!e G may be contrary to the pole E, the iron H will immediately 
drop off; but if the pole G be analogous to the pole E, then the 
iron H not only will remain adhering to C, but the said corner will 
be capable of supporting a weight still greater than H. The reason 
of which is, that in the former case ihe extremities A and B, of the 
bent iron, being possessed of different polarities, the comer C be¬ 
came the magnetic centre, where there is no attraction nor repul¬ 
sion; whereas in the second case, both extremities of the bent iron 
being possessed of the same polarity, the corner C acquired the 
contrary polarity. In this latter case the crooked iron must have 
two magnetic centres, viz. one on each side. 
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chapter Vru 

NatUT °‘Phenomena relati , ' 

116. WpL re iQttve to 

mmmssi 

» ore™,,,'■ 'i* r..» P i.i,™ 

falls on fhe other • ? n one s, de °f the spectato 
quently seen in the p’ a bea,,li ful coloured arc" d ?“ 
loured arc is ca]|t d ° n the side of the rai„ ^ frc - 

and oftcn 

fhose of the outer boil ,n £ a b ° h "; aremuchmor f vividth a 
malic colours, arranged'^? b °' V t '- xhlbit >*ll the pd " 
matte spectrum, viz. re d , e manner as in the L. 

ln and violet; but the r '! u X c > fellow, green blue 
JW er bow is contrary to th ? " °? h °“ colour i £ 
>he violet below and ‘ ,e J <™er; the lauer 

mcr has the red below and th d above > whilst the for. 
lours are blended into each ' " Those co. 

‘ heir b °undaries- -mH 1^° J lat 110 e T e can d 'S- 
d fficult to distinguish more h ,w most eyes it is 

predomtnant colours. hjn the diree or four more 

Isaac Nt’lVtnn ] i 

as also the d,stance between",‘he ^ bread,h * each bow, 
that the light which comes Iron? °" d,e ^position 
bows amongst the drops ' Ihe r sun and &rms the 

. (rom the ce ™re oi the suit * T? e from a sin g^point, 
n js, that at the eye of the* t U rcsu ^ °* hiatcaJcu- 

,nt YT ,J or Wer botv shlui J '" 7 ver : tile brc ^ih of 
45 , and the breadth of the ex n r * l,l,tcnd an angle of 1° 

1,41 thc d *atance between t j )c ^ il ’ un ™gkof3'uy 9 and 

C lVVo bovv * ^ouid subtend 


J 
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Of Light. 151 

an angie of 8° 55'. But as the sun is not a point, and as 
the light proceeds from every part of its surface, the dia¬ 
meter of uhich subtends an angle of about half a degree" 
therefore the breadths of the bows are larger, and the dis- 
ta nee between them is less than the above-mentioned 

* results.* 

I The situation of the rainbows changes according as 
the Me of the spectator changes situation; for otherwise 
their breadths, &c. could not subtend constantly the same 
angles; hence no two persons can see the same bow pre 
asrly or the same colour, in the veiy same place. 

When the spectator is upon a plain, and the sun is 
close to the horizon, the rainbow is a semicircle; but ac 
cording ?s ,h e sun ls higher above the horizon, so’the 
rainbow is a smaller part of a circle. The inner or lower 

ceeds C 4 ™ 0t i mar 'L hcn the d< va,io11 of lhc sun ex. 
elevation Lrm ,he u <T r '**" disappears when the 

When the spectator is upon an eminence and the son 
is near the horizon, then the rainbow may exceed a sem? 
cue e; and if tht elevation of the spectator b^ery gre^* 

Kite ,he sa,,ie strai8hl iine > 

^ one part of 

ed either in . dl oiner times it is mterrupt- 

’ ^ middle or in some other hurt tu 1 i 

pens when the rain is nartiub f ^ 0IlK r l MrI - This hap- 

that the bows are formed or’thmth r "i th< , dro P s of rain 
_ a ’ ort hat the lightisdtspersedinto 

’bid, constantly show* "haTthc I r l"“ c! '’ ar * t ■ "hen the colours are 
axi angle 2 W 15': the breariih < 11 ei| dih ol the lower bow subtends 

Of 3" 40', and die distance bria!l^' 1 | P,> u r | llU “' “ ublemls ““ M S le 

of »« ii'. Also the semidiameter of Ihe 0 '^ b, . ,w “ r sub ‘f". ds . a " a "« ,e 

r>nl part of the lower >,nu« i. 1 ° 1 c cnc,e ’ of which the exter- 

4, »d the sernldiametcrof thc*circle T^V", “** °? 2 ‘ 

*«*•' ■" -.arc. &2T* P “ rt 0i 
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* rays Th ° fUght - 

be Produced bv /k l he ,nt errupti on h™., 

ruin, a f nd° ( v S ° f ’ cloud ^* J » 4 

an i ov “, to'T ,ht "“•>« appe^'f^ob,^ 

for the " t>tn; 

te t rS ;, i rfi"% the dro P s S? i S °asTo h .r 

Sf is a beam r 7 .J represent a dron of llo . Ws: 

rav, on accoum of'the'refr ''p'" ‘ hat falls u'lwnh'^T 5 
proceed straight towt^ p ,' Ve P ower of niter f|li 
perpendicular sC c/ s p ’ J ot will he hem ’ tv,d llf )t 

the drop au A t th t0 lm P ln ?e upon ,h ' Vards the 

‘he drop !f; P 'f e part <* & * 

making the angle of’ n Ut anotber part oflt i s V« r ° ugi> 

«%>. dir«C/ 

Ihrn the angle Cer ( 61 .). I.,:,..'; 

b r going in and out of the dron v beam of light &, 
vm. at , and e, and one reflection at^ R relrac "«'* 
directions it must take at ,hT V By calcula '>ns the 
method described in art' 68 pla ^ s > ( acc °rding t 0 th e 
angle SFO is 42° 2'. 1 mU be found 'hat the 

By these refractions the lin-ht ; c ran \ .. 

‘he prismatic colours OeB- d J ,• ( a Z) dlspersecl 

frangible, being next to e(Y , lglu ’ as 'he least re- 
therefore an ey? situated H’oti^ 
a ‘ e. If the eye be raised gradually hisliei^t^ m 
'he orange next, then the yellow then the " f*'* 
last of all will perceive the viole’t S reen > &c. and 

Now this would be the case Jftk, 
ofrairi in the sky, and that dron re mV 3 S, " ffle dr ° P 

i' is easy to conceive that if the eveof [ mmov “ ble: but 

cZ W tl ™ P d<SC< ndgrX‘l!,yZl; 

Sf'l fr ° m lht red ‘0 

f °* ra ‘“ a va! <‘ number of drops arc to be found at 
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O/* Light. 


same time between C and E; therefore the eye will 
me same time receive the red light from the drops at 
r or near it, the orange from drops that are a little lower, 
the yellow from those that are lower still, &c.; and, last¬ 
ly, the violet from the lowest at E. Hence the violet, 
tvhich is seen in the direction OE, is the lowest colour 
of the first rainbow; and the red, which is seen in the 
direction Oe , is the highest. 

Since the incident and the refracted ray must make a 
given angle, as SFO, in order to show a certain colour; 
it follows, that the rainbow must be the arc of a circle, or 
rath r the base of a cone, the axis of which (viz. the line 
of aspect) passes through the eye of the spectator, and 
through the sun, which forms the vertex of the cone; for 
in that case only straight lines drawn from any point of 
the rainbow to the sun, and to the eye of the observer, 
from the same requisite angle. Hence we see why, when 
the line of aspect is upon the horizon, the bow must be a 
semicircle; also, why it must be less than a semicircle, 
when the line of aspect is inclined from the sun down¬ 
wards, &c. 


waving spoken above of the incident ray, or beam ol 
light S.9, it may perhaps be necessary to observe, for the 
sake of perspicuity, that this is not the only light that 
falls from the sun upon the drop ,*D; for there are num¬ 
berless rays that fall upon its whole surface; but as they 
fall with different inclinations, so all their emergent parts 
cannot come to the same eye: hence we have taken no- 
ice of that light only, which impinging upon the drop 
in the direction &, can (after the two refractions at, and 
’ - r ?. d a r 5 fle ction at f,) come to the eye at O. 
unr, w, IS ’ h0 f We Y er » anoth er part of the light incident 
twol fl ,° P ra,n> Which ’ after two refractions, and 
at ' tC IO, | 1 * S ’ Can cotne lo same eye when placed 

th * i>T ( ,Sta,,CC ’ a,ld dl * s * s ^e light which forms 
the second or external rainbow. 

l^- f fJCjg (fig. ()7.) be a drop of rain higher than the 

°p st . y.r is a ray ol light, which enters it at j, and 

,nv ' * d proceeding straight towards^ is refracted to- 

W,, I, f,|/ perpendicular .vC; it is then partly reflected 

Vol, II. [J 
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and at e^beanM^?'" fr °m e to m .. 

r^: rlyttPrZl '' ' 

asas 

«"* to 

chants of the directionwhich"^'-, B - V «*&*• 
o/refraction f «• , n . , lch la ke place at th** S the 

it will he fou^ha, .he ' W ° ■*■««* 
with the incident ray VA red *y 7o 

On account of the S suff"^ ° AY <* £ir*« 
and contmuing longer i the dro^oTtha!^ m< *. 

than the lower; but its colours a^e^oT^ 1S broader 
those of the lower. not near s <> vivid as 

JioTo, ,r ,»r„K“ r? ■ «* 

of the lower rainbow; forthesame * e ornr b extent, &c. 

obvious changes, is applicable e3 |P lanatlon » with few 
See note E. a PP ]l cabie to the upper rainbow. 

A rainbow, much less vivid than • , 

for the same reasons, by the light of the moon* 3 “ produced ’ aml 

or C" which*? SeCn 3t 863 b *' 

the tops of the waves. The colours of thil h* ° r CameS f Pom 
those of the common rainbow the mill ^ n ° l S ° llVely aS 

the sun, and a green next to the L r V ‘ V1 L are 3 ye,low nextt0 
many are often to be seen at the same T hosc b °ws, of which a great 

to that of the common rainbow v£ the c. W “ P °- siti ° n ‘T? 
sea, and the legs upwards * curve part is towards the 

of £ TS amon ^ St the scattered water 

^r j aiV in proAr .itu1,C. d ^ wh “ th< = •» - «■<• ’P«' 

Sometime, a coloured bow i, caused by tbe refraction of the 
* y : r L lU “ CCOUn ‘ ° r * rein arkablc lunar bow in the I-hil. Tran.- 
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I , rays in the drops of dew upon the grass. The convex part of 

,l,n K*bow is turned towards the spectator. 
i short, a coloured bow, larger or smaller, stronger or weaker, 
rding to circumstances, is always to be seen when drops of wa- 
iCC °the sun. and the spectator, are properly situated A person may 
tCr ' it if he turns his back to the sun, and forces some water vio¬ 
lently. and in broken streams, from his mouth. But the best way of 
imitating a rainbow is to fasten a number of small solid glass balls, 
or a number of small glass bubbles full of water, upon a dark board, 
and to present the board thus furnished to the sun at a proper in¬ 
clination, which experience easily finds, whilst you turn your back 
to the sun, and look at the board. 

118. Another sort of luminous appearances under 
the name of halos or coronas , may be frequently observed 
in the sky. These are circular zones of pale light, mostly 
white, but sometimes variously coloured, which are 
seen round the sun, the moon, and even round some 
very bright star or planet. The halo is sometimes quite 
close to the luminous body. “ Those which have been 
seen about Sirius and Jupiter were never more than 3, 
4, or 5 degrees in diameter; those which surround the 
moon are, also, sometimes no more than 3 or 5 degrees. 
But these, as well as those which surround the sun, are 
of very different magnitudes, viz. from 12° to 90°, or 
even larger than this. I heir diameters also sometimes 
vary during the time of observation; and the breadths 
both of the coloured and white circles are very different 
viz. of 2, 4, or 7 degrees. 

The colours of these coronas are more dilute than 
those of the rainbow; and they are in a different order 

according to their size. ,, ’ 

muSTLZ ‘ lighted Candle in lhe 

concem°inD-°»he^rr»i^ aVe enterta i n ed by different philosophers 
irl : ea i CaU9 ? 8 °f auch halos or coronas. But whether 
of \\v\ f tv », n° 10 rc ^ ract ‘on, or the reflection, or the inflection 
» I ® sc causes, and in what proportion, is not yet 

ed it 1 r ^ ( C crm . ,ne( h h appears, however, that they are form* 

... II* form'of’drop 1!* Vap ° Un ‘ “ are not hcav >' enou S h t0 lal1 


rcrna, 'k®> that halos never appear when it ruins. Di- 
WH*, page 230. 
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156 °f Light. 

119. A more remarkahlf k 
species of phenomena are sometimes"^ ^ fr ^i*n 
they are called parhelia and ham, / ln lht he\ 

o7«tr: £ 7tzz 

t ] VM happe n ,o be collected inXTky.^ ^ va t^r* 

“ The appYrem si« e of parheha”'"^ 0 "" 1 b > r «rtoe s au 
3un; but they are not always round n ? I*"*' as that of ,”'' ‘ 

though they are sometimw S to’ Si -* 1 *?* ‘"»o, t„ lr « 
When there are numbers of them ' aS n Rht as the true 

Externally they are 

the extremifv 'rf wT. ^ ° p i )0site sun. but bnd 

miiy. Di. Halley observed one which huH t ^ er t0w trd» 

1*753 ThJ S ; a . n< ! SUCh a ° nC a,so M Muschenbroeck'oh 511 ^ 1 ^ 

Rnth’ nf H 8 b ^ lng ,n a Hght ,ine draWn through btfhT** in 
Both of them, also, were in coloured circles. M wini he suns - 

parhelion with one tail pointing upwards and another dn^ ^ a 

a little crooked; the external limb, with respect to the sun 

a purple colour and on the other side it was tinged 

lours of the rainbow. The tails of these parhelia, for thT™ ** C °’ 

appear m a white horizontal circle. 1 th e most part, 

“ Coronas generally accompany parhelia, some tinged with th* 
colours of the rainbow, and others white. They differ in mm k 

and size, out they are all of the same breadth, which is that ol'the 
apparent diameter of the sun. 0 the 

“ A "T la k r Kf, ™ /lire parallel to the horizon, generally 

passes through all the parhelia; and if it were entire, it would go 
through the centre of the sun. Sometimes there are arcs of lesser 
circles concentric to this, touching those coloured circles which 

surround the sun. They are also tinged with colours, and contain 
other parhelia f 

120. Of the aurora borealis , or northern lights we shall 
makf mention in the next section, under the title ofElec- 
triein : but we shall just observe in this place, that some¬ 
times, though by no means frequently, a pale white light 
more or less extended, is seen in the sky, the cause of 
which is not known. It differs from the northern light 
prire ipally by its being steady and uniform, whereas the 
north- rn light is lambent and changeable. The former is 

• Aristotle* Pliny, Gansendi, De la Hire, Cassini, Descartes, 
New’vt. Mr Grey, l)r Halley, &c. 

♦ PrieaUey’a History ol Vision, Light, and Colours. 
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Of Light. 157 

ore dense than the latter; for it generally eclipses 
wh(ch it passes. A remarkable appearance 
t^^ort nas observed in London on the night of 

l rhe zodiacal light is a sort of pyramidal white- 
1 which is sometimes seen abov e the horizon after the 
"nine' of the sun, or before its rising. It^ whiteness is not 
much unlike that of (he via lactea , ox milky-way. Its base 
j s towards the sun, and its extension is in the plane ot the 
zodiac. Cassini seems to have first taken notice of it in 
I6tf3. In the torrid zone the zodiacal light is frequently, 
or almost constantly seen. At or near our latitude it may 
be seen about the time of the equinoxes. The breadth of 
this whiteness is various; at the horizon it varies from 8 
to 30 degrees; its extension, reckoning from the sun to the 
apex of the light, generally exceeds 45°. Mr. Pingre, 
being in the torrid zone, saw it of 120 degrees. 

“ At present, says de la Lande, it seems to be generally believed, 
that the zodiacal light is the atmosphere of the sun; for it always 
accompanies that luminary, and the equator of the sun is in the di¬ 
rection of the zodiacal light. Therefore in all probability the zodiacal 
light is an atmosphere situated round the sun in the direction of 
its equator, and flattened by its rotatory motion.” 

122. Various accounts of peculiar luminous appear¬ 
ances that are seen in particular places, and which are 
evidently owing to certain peculiar dispositions of moun¬ 
tains, houses, rivers, and other objects, are to be met 
with in different books; but none of these seems to be 
more remarkable, and less understood with respect to its 
cause, than the famous Fata Morgana , or apparition so 
called, which is frequently seen near the city of Ree-ffio 
situated towards the extremity of the kingdom of Naples’ 
and facing the island of Sicily. 

• . Wheu the rising sun shines from that point, whence 
its incident ray forms an angle of about 45 degrees on the 
sea of Keggio, and the bright surface of the water in the 
y is not disturbed cither by the wind or the current, the 


Hiilotophical Traniuctiom, vol. LXXI. Art. 16 . 
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h J s °^ck r to e t 1 hlsun^ndhisT eminen “ of the 

n>»wS a obj e c l J® T r ’ as *"* 
arches, csstiei ^H Aeii nUm ' 5erless «r,e s 
towers, supcrb palaces rc ' Kular 
‘ended alleys of trees,’ delightfu^ ' Vin< W 5 ^ 
flocks, armies of men on foS ‘ "i P U,ns w«h herd’**• 
other strange imap-e* ; /u and hors ^back an a ' ^ 
actions, pafsine r-mi!i] htlr natural Mdours’anH* ni -*ny 
of the sea during- the Vi suc i ccssion along the pr °l*r 

scribed, the atmosphere be'highlyimp?" 068 be *»* de 
Pour, and dense exhalations not ifreviouskH^ Wlth Va ‘ 
the action of the wind or waves or rarefifJ dls porsed bv 
then happens that in this vapour, as in a curt^ ^ SUn ’ il 
along the channel to the height of about so^ ? Xlended 
nearly down to the sea, the observer will behold* h^’ and 

.V «,:z St SZ'Z?';™"«-S3 

; j« r „ s: issxi-r as 

face- d 0 f' t t i i menlI ° ned ? b i e = ts Wl11 appear only at thesur. 
coloured ,7“’ T ,n , the first case > bu ‘ all vividly 

?Sc^,ou^ W,th red ’ «"“■ blue - and ^ 




an( j | ^°r« n ° n ^ re * at ed with some variety of circumstances, 
wh'Ar if f ' crent, y explained, by various writers. Upon the 
fj. e .a • rns f l ,llt r ^ e . a PPearances of houses, trees, &c.are only 
- V ” f,h c objects of the city of Reggio, and of the coast. 
' r r * >r ' reflected from the surface of the sea, anil from 
*f»r1 ' aC ^- ° f ‘ er,,e vapours or clouds in the air close to the sea; 

4 • -‘fif' to the various forms and number of the reflecting 
"Ov- objec ts arc multiplied, magnified, inverted, clon- 
or otherwise distorted. Hut the exact explanation of the phe- 
most lie left for the ingenuity of future observers. 


^ g 

i. . *,*/'* r ' 1,ir '' n ' ftrtmu ar/fira utt /"'enomrno volfrarmcnlc delta 
J)fl Anti/fUff Mlna$L Homa j77J> 
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°f Li e ht - is® 

, 23 . I shall close this chapter with a concise account 
of phosphorescent bodies, as ong which I shall reckon 
th' * *g ms f atuus • or jack-a-lantern. 

The name of phosphorus has of late been given to a 
particular primitive substance, of which mention has been 
* made in Part II. Chap. XV.; but in its more extensive 
application, that name means every substance that shines 
in the dark, without the production of sensible heat. 

The phosphorescent bodies may be divided into five 
species, viz. I. Phe living animals which have the pro¬ 
perty of shining in the dark, such as glow worms, lan¬ 
tern flies, of which there seems to be several species 
but of the mechanism which produces their light, nothing 
certain is known. In this country some of them, in their 
best state, afford light barely enough to read the hour on 
a watch that has a clear dial. In warmer climates their 
light is much more powerful. The light of those insects 
generally ceases after death; but whilst living they may 
either show it or not at pleasure. * y 

in the d^rk! 6 b ° d ' CS Wh ' Ch abS ° rb light> and then jMd it 

A vast number of substances have the property of 
shining for a certain time in the dark, after having been 

rrn eXp0S . ed t0 M S ht! but they have it in different 
degrees of intensity as well as of duration. Several pre 

nadon St h ntS, r tlCalCareOUS b ° dieS ’ es P eciall y after calci- 

Wffeta’bfe Inr h,S - pr ? ert /’ aS als0 P a P er ’ and almost all 
getdb!e and animal substances when very dry, or after 

have'not !?. mtrous acid - Metallic substances abater 
have not this property; yet congealed water, viz. ice and 
especially snow, have it in a considerable degree * 

the Bosnian s.one, which, after due 

** property in a very remarkable degreed Those 

J: i ' t'^periments in the Comment. Bonon. vol. V. page 

(/ !■* P ro P cr or cflectual method of preparing this stone seems 

' * ccr ® t ‘ Several 'rials made in this country have suc- 

partially. Kirchcr directs us to reduce the stone into a 

* powder, together with white of egg, water or linseed oil. The 
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stones are mostly found in the n • 

a heavy gray spar of the barytir * ,ghbour hood of Boloc^ 
and, from it. weight, marmor '‘ 5 ’ P r operly cauJJ?*- fa;. 



Pleases l t . 

T. . -—V. «i<nt 1,1,5 ecofc 

.he shining prope^,, "* — aci 0 " 

SSK.^ Thi * - 

Several other preparations u 

and then of yielding it i„ the dark-'but of ^-bing 

degree as that which was discovered by “he la? m" 80 'ml**' 

« Ca!cine e s Pa ' ed ta ‘ he fb,,owin S manner * Mr ' ^ 

calcined by time, such as are found upon’rhi seath^ ° ld ’ and half 
much the better) « by keeping them ?n a good coal fir ’ > are » 
houi, let the purest part of the calx be pulverized halt an 

With three parts of this powder one parfof thi fl Slfted i 
let tins mixture be rammed into a crucible of abom^ •' bUlphur; 
halfm depth, till it be almost full; and let it be nl- a , n . lncb an d a 
die of the fire, where it must be kent red h f P aCCC ln the mid * 
and then set it by to cool; when coW turn it f°T h ° Ur at ,east > 
cutting or breaking it to pieces, scrane off , ° f - h , e c L rucible > and 
part, which, if good phosphorus will he * T" triaI,the bn ghtest 
be preserved by keepingit?„adT u-V "T powder > and ™y 

if this a gr °T stop p ,e ”* 

dark, it will give no light but if it be ph ° r not » be ke Pt in the 
the day, or of anv other hnd! m ° e * posec l t0 the light, eitherof 
be brought into a dark place 7 it Ti *^ Y luminous ’ and afterwards 
nu.es J Iightj^ for a few mi - 

window tofhe « M?,- 0 ? ^ f * 

cover the hour on a watch; provided th/ev enouf!h 10 dlS ‘ 

be hh h ,'l ° r ‘1 lh “ d “ rk UV ° ortht - cc minureshelore° 

yielding the light wS'Toy 1?1 v^' - ' ,J, " s P holi sl ’ ine ^ 

- _ ___ 7 c nist imbibed, or by yielding 

thus formed must be put in » r,,™ , T T 

to » c< rtair. degree. Others direct tnHi™*’ T ' 2 U8t ,)e caIcwed 
**i*«wy lighted charcoal, and m b ,v ? l ,wcc l . the n ° lf )gnian stone 
MyiIs are consumed, c J ^disturbed therein until 

# tn..i hical l ran sac t ions, voJ. LVUI. page 337. 
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Of Light. 161 

,heir °" n lifeht * kind,ed as ir were b Y the action of foreign li e ht* 
I ‘ i though the former opinion be by far the most probable, yet the 
)t . s tion is not quite satisfactorily determined. 

In order to elucidate this point, various ingenious persons have 
attempted to illumine those phosphori by coloured light, as for i n - 
statice, by red, or green, or blue, or yellow light; but their results 
do not agree. Algarotti having illuminated the Bolognian phospho 
rus , by differently coloured light produced by a prism, found that 
the phosphorus was faintly illuminated by this means, but he could 
not distinguish any difference of colour in it.* 

i he de ermination of this question would go a great «nv t n 
»a,-ds proving that light is real matter emanated by ?he lummous 
body, rather than a modihcation of a fluid umversally dispersed 
But independent of this question, what principally seems to move' 
the materiality of light, is the change which light alone produces 
on various bodies, viz. on vegetables, on solutions of silver^ &c f 

Hi. The bodies which produce light when heated, 
foi m the third species of phosphorescent bodies. The 
best method of hearing bodies in a dark room for this 
purpose, “is to reduce the body to a moderately fine 
powder, and to sprinkle it, by small portions at a time 
on a thick plate of mon, or mass of burnt luting made 
of sand and clay, heated just below visible rednfss and 
removed into a perfectly dark place.*’! ’ 

. A § reat variet y of substances shine when they are so , 

Viz. fluoric stones, several marbles, diamond and other . 1 • ed ’ 

_ r with iff ra ‘ sub L stances >' ie,d a light either quite white 

or with different shades of red or blue 1 v ’ 

when they are rubbed or knocked one against the other’ 

1 he h K ht .s generally spread beyond .hcouch u p ' 
and sometimes it spreads all over the bodies. 

Almost all the stone, of the silic eous genus, such a, quartz, 

• A rjtA. p»r. 1730. 

i ! >■ * ' 1 1 ’"! n 1 aper in the Philosophical Transactions, 

• f'jf the year 1798, Art. XX. 

t J *** Mr * Paper in the Philosophical Transact 

**'*i*'iun* U ,r the year 1792, Art. III. 

Vot, II. x 
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flints, agates, &c. have this 

earthenware, 8cc. P P ert 7) as also glass ^ 

1 his light is often accomn, * j ’ ti a 

J^ome of those bodies durim pan,ed w «h a faint bm **** 

on r 2 8 ° f ? ViWd ,ight ’ whi? h a re , ^ 10,1 V emit now and^th^ 
fl, 2, and even 3 inches through the*” bri & h *es s ^ 

V. The phosphori nf th . • P **C 

emit light whilst they are fn Species »* those r 
sition. Of this son'are m ev . ,dent state of der " h,ch 
vegetable substances esner- S n ammal ma,t «s, anri 
them the light seems ? p ^ ciall y r °tten wood I n d S ° mc 

phorus properly so called S'T ^' cxtri «tSon of^f ° f 
seems to be produced IT h '! St ,n oth ^s a pi £ft»- 
%»>t enters ‘into cS^fe “ app -'t 

forms one of their Ith various bodies ! 

petty of fish; but the L7r/c With ,be ^ng p£ 

upon this species ot animals, and Ll; ? nt , erta .‘ nin S experiment, 

p h h e -| maCl ^ rel ’ were ma de by Dr Hulm U ” a WUh tbe her ™g and 
Philosophical Transactions for ih 6 ’ and are described in the 

which the following particulars havUeen IT IXb ™ 

Herrings and mackerels ('and nrok ui n extracte d- 
to appear luminous about the second ^ 7 m r ° St olh ? r fish es) begin 
tdken out of the water. The lieht in ^ a ^ ter tbe * r ^ av i n g been 
fectly good and sweet; but it bf k H ns tn^ 868 ' vMlst the ^ ar * P er ' 

of Shining; but the fight seemt to be°n' h0!,e anima,s that is capable 
substance, and to make a pan thereof f P u° ra ' ed ' ,ith whole 
other constituent principle; for if the fi'Vk® same manner as any 
the whole surface of every pic ce H h b f cut in various pieces, 
dark and rather cool placed especiaUv «?* S ‘“""nous, if kept in a 
v*»i{ and ol the mackerel, which Ic ol/ia C soPt roe both of the her- 
at •‘bout the third or fourth niirht whi i C U com P* cl e body of light 
their greatest brightness. * C 1 £ e,1 erally is the period of 

Hence it seems that the dern*v, n • • 

VWI, hut the light is the first prindnl*°?i ° f the fi “ h be ff in » vcr y 
Ukt * long before any feethl P c . that crapes, and which 
eeited. or putrid diluvium can be per- 

Tl»e luminous matter of fishes, or thr .i . u 

,or the thickish liquor with which 
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Of Light. 163 

• |ig-ht is incorporated, may be scraped off by means of a knife 
{ h "» over their surfaces, and may be preserved in a phial, where 
jf 0 *m continue to shine for a day or two, or longer, according to 
f Circumstances. But there are some substances which, being mixed 
w ,'_h this luminous matter in a certain proportion, will extinguish 
its light; and it is very remarkable that some of those very sub¬ 
stances, but mixed in another proportion, will increase or preserve 
it for some time longer. 

“Those which extinguish it are, water alone; water impregnated 
with quicklime; water impregnated with carbonic acid gas; water 
impregnated with hepatic gas; fermented liquors; ardent spirits; 
mineral acids, both in a concentrated and in a diluted state; vegeta¬ 
ble acids; fixed and volatile alkalies, when dissolved in water; neu¬ 
tral salts, viz. saturated, solutions of Epsom salt, common salt, and 
of sal ammoniac; infusions of chamomile flowers, of long pepper, 
and of camphor, made with boiling-hot water, but not used till 
quite cold; pure honey, if used alone.” 

On the other hand a very moderate solution of some of the above- 
mentioned substances, dissolved in water, and then mixed with the 

moTduraWe.“ er fiSheS ’ ' Vi " render ,heir “« ht stron S er and 

T wo , ounces of sea-water, being agitated with the light of 
mackerel, soon obtained a brilliant illumination. The seawater 
preserved its luminousness for several days.” * 

Any of the last-mentioned solutions, being impregnated with th* 

!s S 3 

permanently 0 * ab ° Ut b °‘ llng Wa,er ’ exl,n t' u,shes ‘h™ totally and 

is «vWedl n ftffun S ^ iS ‘i ght “ a tem P° rar >- "tanner; for the light 
rate de^te of heat ? ' “ S °° n aS h h ex P osed to a mode- 

vie r by ig?M ? nVSte e »SLT‘“^V* re " dered m0, ' e vivid b ? motion, 
some hard body throuc-h it Th’ contaln * the Mqu°r, or by drawing 
of that phosphorescenf hnlir ^wh* saen,s /““t t0 explain the cans! 
of the sea, when the ,.3 l . hlc . h at night is seen on the surface 
dashing of oars, &c " “ ag “ ated b >' a hi S'> »md, or by the 

mixed with some oTthc saturated* fi . Sh f S ‘ S ext ‘nguished by being 
kind, its light is not totailv In i bolutlonsof the above-mentioned 
splendour by converting t h, V but u m< *>' bc revived in its former 
instance, if the lU™ e V* t L°-Tl .'" ,0 one of lhc latter 3urti for 
ed solution of saltTadd more wate^n 1 ,he aeirnixtur-e of n sa'.trat- 

eov,trary*°if^to'thc ’latt* ' he “'h* iH thereby'reiivi'd; and on",he 

Wa'stuZ’and so on m " rC be added - ,ho , % J,t wil1 bc CItin ' 


44 Some shining matter, 
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’ and mixed with a solution of aeveii drachms of Epsom 
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Sal ' '<> on. ° f L 'S ht - 

fui«|,ed. n 'f. 0Unc « of Wat 

Iiition r*c • le ia me efv * and its 1: . 

^ •« ■sS^'s 

had been extin. l ^ uter ’ in which h° U , tl01 ? °f seven dr 1 ’ 

Warer J when, to 1 ^^’ and diluted it wnh matter fr o»^ m* *** 

SV/ of dar kness, and?!?^ astonis hment j- 1 X h 0 V nces of Co ^d <<e ' el 
1 his revived l , he vv hoi e lim.iik nt * h S ht m a mo™ pUl| ‘p 
other litrl). ; n K u re, nained abnv * eca,rie beau,if u i|, r ljr -: 
Hence, k had l KCneral t'oes^tch , 48 hours - C ’^T" 0 * 

tinc li o;. , .' had ,ost "°thin e oiT^rc ;;' been £2&? 

The flesh of . UrTllnous Powers b^u t,i 

P Tgei a wr s ?bl™ c a e s e [„ 10 the CaU5e ’ Vi " 
m.us, e “d m y P ;f i0n " f v W e^,r m “>»*« thein^ 

iautern ^ '“‘“^tJ, known TsT^T/'t ” 
tension and ex.^^ ^,ed % 

fatuu* is produced by shining insecjs t hilo . so P her s> that .he igm, 
va/,ou, thimn; without heat; and thi ' r ls “ aC Newlon called it 
bable opinion, especially if it be all owl l” 18 t0 be the most pro- 
composition of animal and vege,a b Tsubs°, "' Ve hs ° rigin 10 lhe dc ‘ 

Waving, however, any further „ ? ub ««»ces. 

o the most authentic accounts of such 011 "*’ ' Shal1 Just add tw0 
corded. ot »“ch appearances that J find re- 

It IS related by Dr Durham th' h- • 
in some boggy ground, between twoT^ ? l)s f!’ ved . an ignisfatuus 
calm night, he got by degrees within ° C ^ lli,s ’ *° a dark and 
thereby nad an opportunity of viewing it? or t,ire e yards of it, and 
It kept »k»ppmg about a dead thistle !l ?c greatest advantage, 

occasioned, at he supposed hv i,;* ’ 1 a s,, £ht motion of the air, 

J u,, b try a no her place; and an he a'd^* U,) /^ 0acil to niadc il 
“ He was so near to it, that had 7 ’ u kep f fl * in K b ‘ ,orc 

I Harthohn Ur luce an, 

p. KM. Phil. I ran.. V oi. XI. p/m! 83 ' ‘ WorllS ’ 
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HP Of Light. 165 

h« was satisfied that he could not but have distinguished the 
ff orrn u^hts of which it must have consisted; whereas it was one 
body of light. He therefore thought that it must be an ig- 

ited vapour. 

n ylr Becari made particular inquiry concerning the ignis fatuu*. 
tfe found that two, which appeared on the plains, one to the north 
and the other to the east of Bologna, were to be seen almost every 
dark night, especially the latter; and the light they gave was equal 
to that of an ordinary faggot That to the east of Bologna once ap¬ 
peared to a person of his acquaintance, constantly moving before 
him, and casting a stronger light upon the road than the torch, 
which was carried along with him. All these luminous appearances 
gave light enough to make all neighbouring objects visible, and 
they were always observed to be in motion, but this motion was 
various and uncertain. Sometimes they would rise up, and at other 
times sink; but they commonly kept hovering about six feet from 
the ground. They would also disappear of a sudden, and instantly 
appear again in some other place. They differed both in size and 
figure, sometimes spreading pretty wide, and then again contract¬ 
ing themselves; sometimes breaking into two, and then joining 
again; sometimes floating like waves, and dropping, as it were, 
sparks of fire. He was assured that there was not a dark night all 
the year round in which they did not appear, and that they were 
observed more frequently when the ground was covered with snow 
than in the hottest summer; nor did rain or snow in the least hinder 
eir appearance; but, on the contrary, they were observed more 
frequently, and cast a stronger light in rainy and wet weather; nor 
were they much affected by the wind. 
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OPERATION - Current Outfits 



Connect plug to electric light socket, select elec¬ 
trode and connect insulated handle to active pole “1”. 
Turn on current at socket and push in plug switch “3” 
holding handle so that it or the connecting cord does 
not touch anything. 

Regulate the amount of current going to the va¬ 
cuum electrode by moving the level regulator “6” so 
that part of the current passes from the active pole “1” 
to neutral pole “2”. 

Do your regulating when vacuum electrode is 
connected, otherwise you may feel the spark jump to 
your fingers, 

Try strength of current on your hand before tou¬ 
ching patient and slip the electrode from your hand to 
surface to be treated to avoid all sparking. 

When through using pull up plug switch “3” shut¬ 
ting off all current from outfit. 

The spark regulator “5” changes the size of the 
spark gap “4”, and this varies the intensity of the spark 
between the active pole “1” and the neutral pole “2”. 

The spark gap points are separated by turning re¬ 
gulator “5” to the left and the farther they are separa¬ 
ted the greater the length and strength of the sparks 
from the active pole “1". After reaching the maximum 
point, further turning will stop the sparks from the ac¬ 
tive pole “1” showing that you are beyond the capacity 
of the Tesla coil. This does not shut off the current from 
the outfit and the spark gap should never be left in this 
condition. So turn back, to the right, until the maxim- 
mum point is reached and the sparks pass from active 
pole “1”. 

This is the full capacity of the coil and more than 
is generally required as a slightly smoother current is 
obtained by giving regulator screw one half to one full 
turn. 

If the regulator screw “5” is turned in too far the 
sparks become intermittent and do not give a smooth 
current to the electrode. 

If the spark regulator “5” becomes loose, tighten 
the screw on its support until it is firmly held with a 
little friction, 

As needed, clean faces of spark gap “4” with fine 
sandpaper, never emery. 
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HIGH FREQUENCY 
OUTFIT 



No. 1. Active Pole (rubber insulated) 
2. Neutral Pole 
'* 3. Plug Switch 

4. Spark Gap 

5. Spark Regulator 

6. Lever Regulator 


GUARANTEE 


We will replace free of charge, any part developing inhere 
defects within two years from date of sale. 
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OPERATION 


- Battery Outfit. 

Screw the series socket into the lamp socket and use a 32 
c. p, Lamp. Connect the cord tips to the series socket and set 
the switch on tlie bottom marked 110 towards the front of the case, 
then operate the outfit with the regular plug switch as directed. 

On the Columbia Battery case No. 2, connect the cord tips 
to the binding posts on the battery, placing the switch on the 
battery case on No. 6, and on the High Frequency Outfit on No. 1 
8, or, towards the back of the cdse, then push down the plug 
switch as given under regular directions. 

Be sure that the switch on the High Frequency Outfit is 
never on No. 8 when it is put directly o*n the Electric Light 
Current. 

GENERAL TREATMENTS 

Every eell in the body is affected increasing elimination 
of dead cells and the functional activity cf the nervous system. 

• When vacuum electrode is applied to the body notice how 
easily sparks may be drawn by touching another part, show¬ 
ing that every portion is electrified. 

Pain and soreness, local congestion and stasis are relieved. 
In chronic conditions where a counter-irritant effect is desired, 
pass the spark through several layers of bandage or clothing. 
Keep electrode moving and use care when working around the 
hair or very inflammable material. Never use through oily 
dressings or collodion'. 

Do not treat too long for the first time. In skin diseases, 
dust with talcum to prevent electrode from sticking and hold 
so that a stream of fine sparks passes from the electrode to the 
skin. If much itching, give as sharp a spark as patient will 
tolerate. Do this also in treating epitheliomas, lupus, chronic 
ulcers and wherever you desire greater action without actual 
v cauterization. 

In the treatment of prostatitis, cervical erosion, in ori- ( 
ficial work as in tonsillitis, laryngitis, etc., tin' insulated elec¬ 
trodes localizing the current where wanted are very convenient. 

FULGERATION 

The cauterizing effect of the high frequency current is 
^ obtained by sparking into the wart, mole, neavus or growth 
you desire to destroy. 

The special electrode with a platinum tip is slipped into 
the insulated handle and the length of spark determined by 







regulation of the outer glass protecting shell. 

1 he opening in the outer shell is placed over growth, the 
outfit started with lever regulator “G” touching pole ‘'1" and 
gradually increasing sparking by moving the regulator awa\ 
from pole “1.” This sparking is continued, until in the ease 
of a wart there is a decided redness as compared with normal 
tissue or in a mole until it is bloodless. If a second treat 
ment is required give as scan as the irritation has subsided. 
Use a local anaesthetic if desired. 

CATAPHORESIS 

Attach special electrode to outfit and place a layer of 
absorbent cotton, lint, asbestos or blotting paper saturated 
with a solution of the drug in the large end and the current 
drives the drug into the tissues. 

OZONE TREATMENTS 

By connecting the special glass generator half filled with 
oils of pine and eucalyptus to this outfit you can obtain a 
splendid mixture of ozonized air saturated with these oils that 
is beneficial in the treatment of respiratory diseases. 

DISEASES BENEFITTED BY HIGH FREQUENCY 

Acne, Ante Rosacea, Actinomycosis, Alopecia Areata, Anus 
Fissures of, Arthritis Deformans, Arthritis Rheumatoid, Astli 
ma, Bazin’s Disease, Barber’s Itch, Carcinoma, Catarrh, Chlor 
osis, Constipation, Diabetes, Dyspepsia, Ear and Eye troubles, 
Eczema, Gastritis, Gleet, Goitre, Goitre Exopthalmic, Gout, 
Headaches, Hemorrhoids, Hysteria, Indigestions, Insomnia, 
Laryngitis, Leucorrhca, Locomotor Ataxia, Lumbago, Mole , 
Neuralgia, Neuritis, Nervous Debility, Neurasthenia, Bhcumn 
tism, Ring Worm, Sciatica, Stomach-Atonic Dilation of, Sycosis, 
Torticollis, Sprains. Tuberculous Glands, Tubercular Areas, 
Tumors, Uterine Diseases. 

We will gladly furnish special information relative to 
treating any of the conditions outlined ibove. For more de 
tailed method of treatment, wo would refer you to the fol 
lowing texts, which we can supply at prices quoted, mailed or 


by express prepaid. 

High Frequency Currents — Strong . $3.0o 

Currents of High Potential —Snow . 3.50 

High Frequency — Crooks . 2.00 

High Frequency— Eberhart . 2.00 

Modern Physio-Therapy — Juettner . 5,00 


We are prepared to furnish large appliances for High 
Frequency and X-Ray work and will quote prices and send 
description on request. 
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regulation of the outer glass protecting shell. 

The opening in the outer shell is placed over growth, the* 
I on tilt sturted with lever regulator “6” touching pole “1" and 
gradually increasing sparking by moving the regulator away 
| from pole “1.” This sparking is continued, until in the rase 
I of a wart there is a decided redness as compared with normal 
tissue or in a mole until it is bloodless. If a second treat 
ment is required give as sorn as the irritation has subsided. 
I Use a Ic.ral anaesthetic if desired. 

CATAPHORESIS 

Attach special electrode to outfit and place a layer of 
absorbent cotton, lint, asbestos or blotting paper saturated 
with a solution of the drug in the large end and the current 
drives the drug into the tissues. 

OZONE TREATMENTS 

By connecting the special glass generator half filled with 
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OPERATION - Current Outfits 

Connect plug to electric light socket, select elec- 
trpde and connect insulated handle to active pole “1”. 
Turn on current at socket and push in plug switch ‘‘3" 
holding handle so that it or the connecting cord does 
not touch anything. 

Regulate the amount of current going to the va¬ 
cuum electrode by moving the level regulator ‘‘6’' so 
that part of the current passes from the active pole “1” 
to neutral pole “2”. 

Do your regulating when vacuum electrode is 
connected, otherwise you may feel the spark jump to 
your fingers, 

Try strength of current on your hand before tou¬ 
ching patient and slip the electrode from your hand to 
surface to be treated to avoid all sparking. 

When through using pull up plug switch “3” shut¬ 
ting off all current from outfit. 

The spark regulator “5” changes the size of the 
spark gap “4", and this varies the intensity of the spark 
between the active pole “1” and the neutral pole “2”. 

The spark gap points are separated by turning re¬ 
gulator "5” to the left and the farther they arc separa¬ 
ted the greater the length and strength of the sparks 
from the active pole “1". After reaching the maximum 
point, further turning will stop the sparks from the ac¬ 
tive pole “1” showing that you are beyond the capacity 
of the Tesla coil. This does not shut off the current from 
the outfit and the spark gap should never be left in this 
condition. So turn back, to the right, until the maxim- 
mum point is reached and the sparks pass from active 
pole “1”. 

This is the full capacity of the coil and more than 
is generally required as a slightly smoother current is 
obtained by giving regulator screw one half to one full 
turn. 

If the regulator screw “5” is turned in too far the 
sparks become intermittent and do not give a smooth 
current to the electrode. 

If the spark regulator “5” becomes loose, tighten 
the screw on its support until it is firmly held with a 
little friction, 

As needed, clean faces of spark gap "4” with fine 
sandpaper, never emery. 


COLUMBIA 

HIGH FREQUENCY 

OUTFIT 



No. 1. Active Pole (rubber insulated) 

2. Neutral Pole 

3. Plug Switch 

4. Spark Gap 

5. Spark Regulator 

6. Lever Regulator 

GUARANTEE 


We will replace Iree of charge, any part developing inherent 
defects within two years from date of sale. 


OPERATION - Battery Outfit. 

Screw the series socket into the lamp socket and use a 32 
c. p, Lamp. Connect the cord tips to the series socket and set 
the switch on the bottom marked 110 towards the front of the case, 
then operate the outfit with the regular plug switch as directed. 

On the Columbia Battery case No. 2. connect the cord tips 
to the binding posts on the battery, placing the switch on the 
battery case on No. 6, and on the High Frequency Outfit on No. 
8, or, towards the back of the cdse, then push down the plug 
switch as given under regular directions. 

Be sure that the switch on the High Frequency Outfit is 
never on No. 8 when it is put directly o*n the Electric Light 
Current. 

GENERAL TREATMENTS 

Every coll in the body is affected increasing elimination 
of dead cells and the functional activity of the nervous system. 

• When vacuum electrode is applied to the body notice how 
cosily sparks may be drawn by touching another part, show¬ 
ing that every portion is electrified. 

Pain and soreness, local congestion and stasis are relieved. 
In chronic conditions where a counter-irritant effect is desired, 
pass the spark through several layers of bandage or clothing. 
Keep electrode moving and use care when working around the 
hair or very inflummable material. Never use through oily 
dressings or cullodicn'. 

Do not treat too long for the first time. In skin diseases, 
dust with talcum to prevent electrode from sticking and held 
so thut a stream of fine sparks passes from the electrode to the 
skin. If much itching, give as sharp a spark as patient will 
tolerate. Do this also in treating epitheliomas, lupus, chronic 
ulcers and wherever you desire greater action without actual i 
\ cauterization. 

In the treatment of prostatitis, cervical erosion, in ori 
ficial work as in tonsillitis, laryngitis, etc., tin? insulated elec¬ 
trodes localizing the current where wanted are very convenient. 

FULGERATION 

The cauterizing effect of the high rrequency current is 
/ obtained by sparking into the wurt, mole, neavus or growth 
you desire to destroy. 

The special electrc.dc with a platinum tip is slipped into 
the insulated handle and the length of spark determined by 
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THE MCINTOSH POLY SINE GENERATOR No. 11 


5 8 


HISTORICAL 

In the year 1909, before many of the con¬ 
cerns now manufacturing physical therapy 
apparatus had been incorporated, the first 
McIntosh Polysine Generator was built. 

One of the first steps taken was to make oscillographic tracings of the wave 
forms of the various modalities, in order to satisfy ourselves that the various 
modalities possessed true sine wave form. 

Early Clinical After placing a number of them in the hands of prominent 
Proof clinicians for scientific investigation as to its merits and 

receiving high commendations, the Polysine was exhibited 
for the first time at the meeting of the American Medical Association at St. 
Louis, in June, 1910, where it created quite a favorable impression and within 
a eery short time was adopted by many of the most prominent physical thera¬ 
pists of the day. To mention them would be to include such names as Neis- 
wanger. Snow, Tousey, Rice; and the name of an inventor of a wave-current 
apparatus, who bought his Polysine in 1913. 


Rscog’mzed • Within a few years, 


he Polysine had been so thoroughly 


as Standard established in the favor of the Profession, that competition 
virtually ceased to exist and it became recognized as the 
standard apparatus of its kind. 

A Good In 1 9 1 7, as soon as war had been declared, the Government 
War Record immense preparations for the rehabilitation of the 

wounded and a large contract was made for Polysines to be 
placed in all base hospitals. At about that time the Canadian Government also 
prepared for that emergency and equipped all of the Canadian Reconstruction 
Hcr.pitals with McIntosh Apparatus, including Polysines. 

Post-War When the war was over, the care of the wounded and injured 

hsperience was tlirne( I over to the United States Public Health Service, 

which equipped all of its institutions with Polysines. Soon 
rr*rejfter 't>e. IJ. S. Veterans Bureau was established and opened up numerous 
' -ah ir. which the Polysine played a leading role and is still the popular 
nwam of treatment. 
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The McIntosh No. 1158 Polysine 
Generator 

In presenting to the Profession this, our latest model of the 
popular apparatus known as the Polysine Generator, we call atten¬ 
tion to the distinct progress which has been made in the design and 
construction of the apparatus. 

By means of a great improvement in the construction of the 
motor and generator, the frequency of alternation of the alternat- 
f l ing sine wave currents and the frequency of commutation of the 

© J direct current modalities has been stepped up to a point beyond the 

sensibility oi the nerve fibres directly underlying the skin, with the 
.... result that skin sensory effect has been practically eliminated. 
Without sacrificing any of the most valuable modalities of proven value, two 
entirely new principles have been adopted, giving rise to the development of two 
additional groups of modalities not heretofore available. 

By a most ingenious construction, it has been possible to pro¬ 
duce a series of wave currents in which the peak voltage is 
sustained for about one-half of the entire period, thus the 
voltage rises gradually from zero to the peak and instead of immediately receding 
to zero again as in the sine wave form, it is sustained at the peak, thus holding 
the muscular fibres under tension for a brief period. 

Interrupted The previous Polysines have been supplied with interrupted 
Waves galvanic and interrupted rapid sinusoidal, obtained by means 
of a commutator. In !che new model these two modalities are 
retained, but two additional modalities known as the Alternating Sinusoidal 
Interrupted and the Slow Galvanic Sinusoidal Interrupted, have been added. 
With these wave forms a perfect sine wave of the usual type is exhibited with 
a corresponding interval of rest, thus permitting vigorous exercise and a suffi¬ 
cient hiatus to prevent fatigue. 


Sustained 
Peak Voltage 


Improved 
Mechanical Form 


In order to make the apparatus more adaptable to the 
limited space in many physicians’ offices, and to make it 
more suitable for use as a hospital unit, we have done 
away with the polished wooden case formerly used, mounting the apparatus in 
a compact unit with motor generator and all switches and operating parts con¬ 
cealed under the base, thus making the apparatus practically dust-proof. 

Simplicity The very convenient Dial Current Selector which has been 
associated with McIntosh Apparatus for so many years, has 
been retained, showing at a glance the modality placed in service; while the wave 
forms of the currents are indicated on a neatly etched plate. 


The frequency may be adjusted to the degree desired 
by turning the control knob, while the frequency 
dial indicates the rate selected, and the pulsations of 
the current are indicated by a very effective pilot light, reflected through a red 

len* - 


Improved Frequency 
Regulator 
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THE MCINTOSH POLYSINE 


° E ne RATOR Na. 115 


Vol.ageControl of if, 

an alraost imperctpribleincrej”'ofdKrea* o“furren't ».* 
suggested. C ° mpanS ° n ° f this contro1 feature with other methods of controls 

Current Accurate measurement of the galvanic current, the unidirec- 
Measurement tional galvanic wave current and the combined galvanic and 

met ThP rOV i'li e d'scales^one^rea^n^^ro^to^BO^mTzMo to^l"^™^ 6 

Electrode An Electrode-Heater is provided which can be attached in a 
Heater to either side of the stand. This provides two degrees 

degree is 200“fn 15 milutes ^ 1S 12 °° in 15 minUtes: and the second 

Improved Certain changes have been made to conform to the standards 
Nomenclature wh.ch have been adopted since the introduction of the Polv- 
soidil ” ic nniir v S ' ne ‘ 1 he modality formerly known as the “slow sinu- 
knnwn •!! ”? w known as the slow galvanic sinusoidal. The modality formerly 

soidaf ¥he hC u Se f?: n h g > "•* known as ,h e AUeSng Stall 

wkh h rhe a i Wa ^ S been f, p [ esent lts wares'in a most scientific and candid manner 
‘ h nf he aim to avoid befogging the mind of the prospective purchaser by the 

rmn^ld y en ° US 3n , d r an J nglesS terms ' Thus the meaning of the term’‘ super¬ 
imposed wave is clearly distinct to one who studies its formation The plan 

cha“Te‘"lfZ waf“ ,nd ' V,duals is not ‘ h °“^ ‘° 1* indicative of the true 

Artistic In keeping with the splendid engineering principles adopted in 
Appearance f he construction of the New Polysine, its finish is equal!- 
impressive. All control switches and dials are black enamel' 
which thV Stnkmg CO , ntras , t against the heavy porcelain-enameled base upon 
ished h in h bmwn *“ T'harmonizing with the attractive metal stand fin- 

L vrea as^^lnT h r° g . any ' , hc ® ta . n l col ? ta,ns four drawers which will hold 
fn?h« in d , , f e,eCtr ? deS and 1S fitted with large rubber-tired casters, 3 J4 

base , 7 7 d 7 PO | n « '/ g - t0 , S '^ hteSt tOUch ’ The Porcelain-enameled 
stand k lR- i ChC u inches ,n size - The n ° or s P a « occupied by the 

* H ,nches b y 19 mches, while the total height over all is 42 inches. 


Accessories 

f urnished 


I he following accessories arc included with the apparatus: 

1 


I Pair I rcatment Cords, 

I Pair Spongio Disc Electrodes, 


Pair Wooden Handles, 
Pair Metal Handles. 


IT 
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°t its kind for stimulating muscular fibre to full development and the apparatus was 
adopted by many of the leading physicians of the country. ^ * 

As soon as Amenca entered the World War and preparations were made to equip 
hospitals for treatment by means of Physiotherapy, the McIntosh Polysine Generator 

2rr7 ,n ““. «*«*• "* —«i*»l officer, in co„, ma „d „d Z ”Z 

the hospital service came to recognire the Polysine a, the most dependable instrn- 

Z , b ‘ C> "“ "~»»r » treat a long succlZ „f 

P cnts. Many of the recognized authorities in Physiotherapy today, gained their 
hrst insight into its possibilities during the war service and will gladly bear out t 
statement that the Polys™ became recognired a, an instrument o( vital neccX m 

tie military hospital service for assisting in the restoration of lost or impaired function 
of muscles in any part of the body. unction 

After the close of the war, the physicians who had benefited by experience in base 
ospitals, returned to their private practice and almost inevitably die Mysin. bec.ml 
c apparatus of choice in the equipment of their offices. 

ment'l/T T' * thi ” 8 ° f ^ PaSt after the PMcians recognize the great 

merit of the S.nusoida Current in treating weak feet and in restoring what had been 

lagnosed as fallen arches to a normal condition. There are hundreds of thousands of 
people suffering from so-called fallen arches, who if treated properly in the above 
manner would have been able to discard arch supports or orthopccdic shoes. 

A seldom discussed use of the Sinusoidal Current, almost sensational however in 
its effects, ,s m the treatment of aphonia or loss of voice. A radio announcer in one 
o t le large stations m the East lost his voice, and for many weeks his great audience 
missed h,s accustomed entertainment. Luckily finding a physician possessing a Polysine 
he received proper treatment and his speech was restored to the great delight of his 
admirers and incidentally creating in him a staunch friend for the unusuaf means of 
treatment. 

By far the greatest field, however, for the Sinusoidal Current is in the development 
of the muscular fibres of the ileum and colon and providing a permanent relief for 

constipation 011 ” 0 " m ™ k ' nd who are obli g ed to lead sedentary lives, namely, 

In military hospitals, where thousands of men arc confined to bed, many of them 
without limbs, unable to take daily exercise, the use of the Polysine has proven a God¬ 
send in strengthening the musculature of the gastro-intestinal tract. 

In many forms of paralysis, where muscles have apparently lost their function through 
impairment of the nerves, the intelligent use of the Sinusoidal Current has been suc¬ 
cessful in rebuilding a disused part of the body and, so authorities sometimes tell us, 
in re-establishing nerve function where the lesion is not of central origin. 

Along with the Sinusoidal Current, another form of electric current known for almost 
a century, namely, the Galvanic Current, provides a means of creating chemical changes 
m the tissues and of administrating drugs in the most definite, exact and localized form. 
The Galvanic Current has been so thoroughly recognized by medical science as to render 
any eulogism on our part as superfluous as painting the lily. 

These two great weapons of modern medicine, the Sinusoidal Current and the 
Galvanic Current, in numerous modifications are offered to the medical profession in 
tli'- McIntosh Polysine Generator. 

1 S 1 
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Reasons fir Pre-Eminence 

Im bodies every form of sinusoidal, galvanic or wave current of proven clinical value. 

Sinusoidal and wave currents entirely free from skin sensation, due to high speed of 
generator. 

An absolutely smooth galvanic current, free from pulsatory effect. 

Most symmetrical form of sine waves, as indicated by oscillograph tracings. 

All currents earth-free with no possibility of a ground or shock. 

I requency indicated by pilot light as well as by milliamperemeter needle. 

All currents obtain^ from one set of binding posts, selected by dial current selector, 
avoiding necessity of changing cords. 

All currents plainly indicated on dial, avoiding confusion in selection. 

No cams or other loose parts to become mislaid. Not necessary to stop machine to 
change frequency. 


10. 


1 1. 


Electrode Heater and Sterilizer for elec¬ 
trodes. 

All motors and control switches placed 
underneath base and protected from 
dust. 


New 

McIntosh 

Polysine 

Generator 




Sixteen Modalities 


j •> 


'•••.; (||/b 
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/A /~\ 

*— 1 -*-r- , - ' - V. / _ 'J mnnminco n« van,, 

W \ l V 


; SLOW MNUV,I0AI IHttMlVItn 

*aj C \ rN r\ \ 

t IWIMirltl, IM JUIK, W«V| 





"fN* 40|0 MNi 

f * I 


l» * •!!•««11*<| UNO44NI.O u,«, a .;.. 

4 • '**1*111 N An 


I 


(C) Jeff Behary 2019 




12 




































McIntosh Polysine 
Qenerator No. 1158 


In presenting to the Profession this, our latest model of the popular 
known as the Polysine Generator, we dill attention to the distinct progress 
been made in the design and construction of the apparatus* 


apparatus 
which has 


By means of a great improvement in the construction of the motor and generator, 
the frequency of alternation of the alternating sine wave currents and the frequency 
of commutation of the direct current modalities has been stepped up to a point beyond 
the sensibihty of the nerve fibres directly underlying the skin, with the result that 
skin sensory effect has been practically eliminated. 

\Y ithout sacrificing any of the most valuable modalities of proven value, two entirely 
new principles have been adopted, giving rise to the development of two additional 
groups of modalities not heretofore available. 


By a most ingenious construction, it has been possible to produce a series of wave 
currents in which the peak voltage is sustained for about one-half of the entire period, 
thus the voltage rises gradually from zero to the peak and instead of immediately 
receding to zero again as in the sine wave form, it is sustained at the peak, thus holding 
the muscular fibres under tension for a brief period. 

The previous Polysincs have been supplied with interrupted galvanic and interrupted 
rapid sinusoidal, obtained by means of a commutator. In the new model these two 
modalities are retained, but two additional modalities known as the Alternating 
Sinusoidal Interrupted and the Slow Galvanic Sinusoidal Interrupted, have been added. 
With these wave forms a perfect sine wave of the usual type is exhibited with a 
corresponding interval of rest, thus permitting vigorous exercise and a sufficient hiatus 
to prevent fatigue. 


In order to make the apparatus more adaptable to the limited space in many phvsi- 
cians’ offices, and to make it more suitable for use as a hospital unit, we have done 
away with the polished wooden case formerly used, mounting the apparatus in a compact 
unit with motor generator and all switches and operating parts concealed under the 
base, thus making the apparatus practically dust-proof. 


The very convenient Dial Current Selector which has been associated with McIntosh 
Apparatus for so many years, has been retained, showing at a glance the modality 
placed in service; while the wave forms of the currents are indicated on a neatly 

etched plate. * 

Hie frequency may be adjusted to the degree desired by turning the control knob, 
while the frequency dial indicates the rate selected, and the pulsations of the current 
arc iridic ated by a very effective pilot light, reflected through a red lens. 














Attention is called to the splendid regulation afforded of the voltage of all modalities 
delivered to the patient. This is obtained by means of a shunt-wire rheostat, which 
affords an almost imperceptible increase or decrease of current strength. A careful com¬ 
panion of this control feature with other methods of control is suggested. 

ccurate measurement of the galvanic current, the unidirectional galvanic wave 
cumne and the combined galvanic and sinusoidal current is afforded by the McIntosh 
lamperemeter, provided with two scales, reading zero to 30 and zero to 150. 

The oscillation of the slow galvanic sinusoidal current and the super-imposed wave 
current is also indicated by this meter. 

An Electrode-Heater is provided which can be attached in a moment to either side 
tie stan . us provides two degrees of heat. The first degree is 120° in 15 minutes; 
and the second degree is 200° in 15 minutes. 

adnmT n cha "S« llave been made to conform to the standards which have been 

ShtZtZZ " r“ 0n ° f thc Polysine - T1k modalit >' '»™erly k "Own as the 
known a" t | .' “ kD0W " “ "" ** Sin«oidal. The modality formerly 

use of the ' rr S ' Sm “? ,da1 :" “ -T k "° W " « * h ' Alternating Sinusoidal. The 

theory and practice Thlse volant dlscontmi,ed > m lme w,th modern engineering 
tions of thefact thir ,1 I t { ch “8«s ,n nomenclature may be taken as illustra- 

i„ a 1. Sdemific and !” ‘Z COrP ° ri,tio " h “ *'”* b “" “ « « wares 

oi.hepros“u^ s r ; d ,r nne %'" tl ’ thC bcfo S«'"* *• ™nd 

meaning of the term "suner' I* m) ’ Stcr,ous a,,d meaningless terms. Thus the 
formation. The In of n^ ’^ "T “ d ' arl >' diSti "“ “ « “ho studies its 
of the true character of T” “ “* ‘"^ht » ■» '"dicative 

the';lzi h ,;:^i cn ir ms pr,ndpics ■ ,doptcd ,n tu 'option <* 

black enamel, pie “Lf: stlil" ^ A " ' pitches and duals are 

upon which they are mounted and har" 1 ™'- tllC lleavy porcelain.enameled base 

in brown mahogany. The stand coma T'" 8 7'^ ** ^ s ‘ a " d 

ment of electroL Ld 1^ 'fy ^ ^ ^ 

while the total height over all is 42 lnd ,“ P " ’ ‘ h ° " a " d ls 18 mch “ b V 19 inches. 

The following accessories are included with the apparatus: 

1 Pair Treatment Cords, 

1 Pair Spongio Disc Electrodes, 

I Pair Wooden Handles, 

I Pair Metal Handles. 


I H I 
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Nerve and Muscle Regeneration 

By W. D. Chesney, M.D., Ph.D. 


There is a tendency among the medical men using Sinusoidal Currents to confuse 
the term "Sinusoidal Current” and "Wave Current.” 

The two terms are not exactly synonymous. When one is mentioning the currents 
from an apparatus such as the Polysine Generator and wishes to expressly designate 
the subject matter, they should be referred to as sinusoidal currents. 

The term "wave current” is not a substitute for the term "sinusoidal current.” 

Cumberbatch, the noted English physiotherapist, clearly defines the sinusoidal currents 
as follows: "The current is called SINUSOIDAL because its graphic record is approxim¬ 
ately a sine curve.” 

Thus an ordinary street circuit of alternating current is a wave current but not a 
sinusoidal current. In other words, all sinusoidal currents are wave currents but a wave 
current is not necessarily a sinusoidal current. 

The McIntosh Polysine produces currents whose graphic records are "sine curves.” 

. . And its effect on the general health—its cure. 

Obstipation 

Royal S. Copeland, M.D., former Health Commissioner, New York, 
recently contributed an article that is instructive and in it he made the following 
statement: If there is one ailment more than another which is responsible for human 
distress, it is constipation. If there is one ailment more than another which is neglected 
by the human family, it is constipation.” 

Neiswanger gives us an index of the effects of constipation: "The entire digestive 
tract suffers if there is insufficient excretion from the intestines. Nature seeks to establish 
an equilibrium. Thus the kidneys and skin are overtaxed. In spite of all the efforts 
of skin and kidneys the great mass of toxic substances arc absorbed by the general 
system. The nervous system suffers from the poison and headache and neurasthenia 
result. The blood, loaded with toxic material, deteriorates. Catarrh of the mucous 
ining of stomach and bowels is induced and nutrition is impaired. Mechanical obstruc¬ 
tions, ulcerations and hemorrhoids are frequent occurrences. In fact, we might go on 
r, :*.-finitely enumerating the evil consequences of constipation.” 

To cure a case of constipation is to restore to good health in a large percentage 
of caves. To prescribe laxatives for habitual use is a temporary relief only, and to 
permanently increase the difficulty. HUT IN ELECTRICITY WE HAVE A THERA¬ 
PEUTIC AGENT I OR THE PERMANENT RELIEF ()l THIS AILMENT THAT 
CANNOT HI OVERESTIMATED/’ 
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All that is necessary to relieve this condition is to impart a better tone of these 
muscles by the use of the properly selected sinusoidal currents.” 

Cumberbatch says, Electricity is probably the most efficient method of treatment 
known.” 


Plank tells us of the serious effects from constipation; that "Drugs can only be 
or temporary relief ; and that sinusoidal currents are the indicated remedy. 

In fact there cannot be found a single authority who has ever in the least condemned 
inusoi a currents in the control of obstipation or most of its sequelx. Major Sampson 
otters some valuable advice on the relief and cure of this condition that is very important 
one wis es to obtain a maximum of results in a minimum of time. It is this, "These 
currents should not be used until after at least a half dozen diathermia treatments have 

Cen given to soften the indurated musculature, or damage to the intestinal muscu¬ 
lature will almost certainly result.” 

One of the peculiarities of obstipation is that the defecation ring just inside the 

ZllZVTT'l a ^ 

' d “‘ y of ‘ h,s ri "S '» «■"»» quiescent until the faces touch it 
Immediately « send, an impulse to the brain, and it to the musculature of the colon 
to commence the musculature impulses that produce defecation. Waggoner suggests’ 
b ag . ,S “ ,0n the "pid sinusoidal applied by mean, of the Neiswanger 

the 7 !:™,:!:;: :z “ char r rized by var,ous **« ° f * 

so later tahe shiagrephs^ 

Technique ^Ztelo " “ d'«hermy but it is advisable, as above 

“ ‘°"°™ Having the abdomen end 

the entire colon. PP P b ’ 1 ke a flesh Pencil and delineate 

Jtu/d tZm «“ :‘“ tr ; d ; d 8 H “ f — -» supply. The active 

Place the labile electrode t ’the JZing Z! “T' ^ ^ and 

mildly. Permit about 2 ^ntnctLs d T T! ' * a " d current 

the course of the colon its own length. ” 1 $ th ® lab ‘ Ie eIectrodc along 

Thus continue until the entire leneth nf „ i 
again. Cover the area three times the first sc ° * traVCrSed - Then start over 

number and employ increased current until after^hTt 3 I ^ da >' s in Sweater 

used. UnUl aftcr t,lc tc "th seance very powerful impulses 
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Some practitioners employ both electrodes stabile, but they will never be able to 
accomplish as much as the one employing the back electrode stabile and the active 
electrode labile. Keep skin thoroughly lathered at all times. 


Nerve and Muscle 
Regeneration vs. 
Stimulated Motor 
Function 


This question has been causing a great deal of discussion for 
several years and fortunately the medical profession has over¬ 
whelmingly decided in favor of regeneration. 


This is particularly true of a treatment for intestinal stasis— 
a treatm ent that can be depended on, where stimulation of 
motor function has for ages been carried on by enemas, by irritating purgatives, by 
mineral oils, and by certain irritating types of electrical currents only to find that the 
condition became progressively worse. So then, no case of intestinal stasis or gastro¬ 
intestinal ptosis was ever permanently relieved by irritation. 


It will be recalled that the old Faradic current (from an induction coil) was amply 
able to bring about a motor impulse in muscle but in the earlier history of electrotherapy 
it was discovered that the Faradic current dismally failed in nerye regeneration because 
after it failed to gain response in cases of muscle degeneration the Galvanic current 
would often elicit a contraction. 


This reaction was held by some to be due to catelectrotonus but careful thought will 
show this to be a falsity, because the sinusoidal currents will sometimes produce a 
contraction even after the faradic has failed. And both the sinusoidal currents and 
the faradic are alternating currents. Hence there can be no catelectrotonus or anelectro- 
tonus in either case. 


What then is it that causes the sinusoidal current to bring about the more powerful 
action? It can only be this—more amperage. Having more amperage, it produces a 
greater heating (hence nutritive and regenerative) effect on the nerve tissue that it 
traverses. 


Prominent physiotherapists, who had charge of physiotherapy departments in U. S. 
Veterans Bureau Hospitals, having thousands of bed-ridden veterans under treatment, 
found the need of some modality to promote normal and regular bowel movement. 
It was imperative to resort to some artificial and positive means of accomplishing this 
and after trying the various modalities, it was found that the slow galvanic sinusoidal 
current was supreme in establishing this function by regeneration of nerve energy and 
re-education of intestinal musculature. 

Every physician will realize then that the great difference was in the actual volume 
(amperage) of the current applied. 

Again, in comparing this form of current with the magnetically generated wave, 
which is employed in some of the wave generators on the market, it will be found 
that practically the same relation exists as between the sinusoidal current and the obsolete 
faradic. In other words, the slow galvanic sinusoidal, as generated by the Polysine, can 
be applied at a greater amperage, at a given voltage, with a consequent greater heating 
(nutritive and regenerative) effect. 
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Neurologists have for many years employed the <,-.1 
effects to nerve tissue were desired. So Dr Si & Va " ,C CUrrents when nutritional 

galvanic sinusoidal current "for the rei I PS ° n te s us ’ that he uses the slow 

effects of the galvanic without 7 7 ^ a11 the m «abolism stimulating 

W »0, he states that shell 7" his newest work, 

ERATION HAS RE-ESTABI ISm-n°rns em P ,0 >' c d until tests show that REGEN- 
MUSCLE. ESTABLISHED CONNECTION BETWEEN NERVE AND 

<* :r; y n °T i!i “ d m “ dc> ^ •«**• 

*“ k " y generated form „f J,” *“ """ S ‘ n ' ,,0,di ' 1 with the 

*. faradic and the rinusoldal 
eoltage and higher amperage can he used’” N *B — Note'Ll'' 1 ' d ”‘ hi8h ' r 

“Hr “ - Xi- ~ 

Careful tests demonstrate the new Polvsine AV ■ 
same voltage) than other competitive apparatus 777 777 amPCraSC ^ the 
greater heating effects in traversed nerves and muscle J V ° ° WS that therc are 
tonic and nutritive desiderata. CS conscc l uent greater metabolic, 


McIntosh electr/cal corporation 



Home of McIntosh Equipment 
223-233 N. California Ave. 
CHICAGO, ILL. 
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price list 


No. 

1,58 Mclmosh Polysine Generator f or i i 0 v ~ _ Price 
e c °mplete includina aa u° r 1 ” V., 60 Cy.. 

^. tand - 1 Pair Treatment 8 cfrds 0 g 1 ny Finished Metal 

„ 68 

„* SX* '» *'0 C. 25 C,.. S45000 

1188 SS""; for 220 V.. 60 Cy.. 47,00 SW 

. , l5 ; Myfiirr » , ". n ° V - 5» Cr. ' ,7 : 00 

1165 ■*°bo?e G ' nm '°'- f™ 110 V. D. C, 47 ’ 00 **”» 

^Pteaf^o” G *”™'pCto, 220 v.; D. C. 45 °'"O' 

■ J ,C C t °com P n C ; , r ine , Generat or, for 110 V. 60 r 475 00 »«* 

Stand and Splda'^Accesso Maho 8 an y Finished Metal 
1169 McIntosh Polysine Gene 3 f lsted below . 475 n Q „ 

A. C. T W«ZL?TC'\ l' 9 1,0 v - 25 Cy.; 47 ’ 00 S ’“” 

McIntosh Polysine Generator, for 220 V 60 r 500 00 So le m 

1189 M r C ? m P lete same as No 1159 " 60 C Y- 

1156 159 110 v; - 50 Cy.; 500 00 *"> 

1166 vT^ug f - 110 V-; D. C.; 500 00 

compl^amlTNo G Tl 59 ° r ' ^ 220 £ C.. * ?5M '' S ‘ ep 

Special voltages and cyclages quoted ,• v 500.0& Stub 

If Mahogany Finished Meta Standi T'”' 10 "- 

M«al,Stand ls onrntrf. dedu(t ^ ^ Qf ^ ^ 


Code Word C lass 


SPECIAL ACCESSORIES 


. ■■fcV 

A 

$ 50 . 00 ** 

.« . 




p <^in<\3^^^®^ i ^* r °^ e |p a ^ < J^ , «essOTi(K-.'are^included^t the prices quoted w‘h Mdnto'sh 
. j Pair Treatment Cords, - nail 0 6. 

Pair Wooden Handles. '. ?. 

I jPair Metal Handles. J ■ ■ 

1 Pa'" S v f ?° ng ‘.° Disc Electrodes. 

j gw ^ew Style extra ‘thick Kanlbern Pad llear^- 5 ' ? * 8 ! nches - 

' J ?r ly S * y1 ' K^&Sd g| ectrodcs ' 4 x 6 inches. . • 

i vi^ Ctr v _t>,ag,,c>stic Set ’Vftmplete with musrl ' cct ^ odw -. 4 * 10 inches. 

’ t'rethraf £l£?oS'^ ' ‘T* h flih skin W 

1 Eberbart's Vaginal Electrode 

y* • r' j w 




- J. 
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DIRECTIONS FOR OPERATING 

the new mcintosh polysine generator 

For A. C. Type #1158, #1168, #1178 or #1188 
or D. C. Type #1155 or #1165 

To Connect in Circuit. At the back of the Polysine will be found two 
sockets. The upper is to connect the apparatus to the ordinary lamp cr 
wall socket; the lower is to supply current for pad heater connection. 

"he Pilot LisM . marked "A", is located at the left of the M.A. Meter. 
This is a most important addition as a check up on the frequency of the 
pulsations as indicated by Wave Controller "H". The pointer of milliam- 
meter also indicates the frequency of the pulsations of modalities #2, 

3, 5, 7, 8, 12, 13, 14 & 16. 

The Modality Selector, marked "F", on the lower left corner, controls 
the type of wave to be given to patient. One turn of the knob permits 
any one of 16 modalities (hereinafter illustrated and described) to be¬ 
come available. The pointer line must coincide exactly with the modali¬ 
ty indicator line. Always turn voltage control "J", to "off" before 
changing a modality, while giving treatments. 


The Milliamperemeter. The pointer very accurately indicates the current 
being used on the following modalities, viz: 1, 2, 3, 5, 7, 8, 11, 12, 
13, 14 and 16. Currents No. 4, 6, 9> 10 and 15 from their character 
cannot be indicated by this milliamperemeter. Two scales are provided 
and on the front of the M.A. meter is a hexagonal rubber knob, whose 
three sides are marked "Off", "30" and "150". When the word "Off 11 is 
uppermost it indicates that the M.A. meter is out of the circuit. When 
the "30" is uppermost the meter must be read on the red scale 0-30 M.A. 
When the "150" is up then use the black scale and read from 0-150 M.A. 
The knob may be rotated in either direction. The meter may be detached 
by lifting it from the apparatus, as it is fitted with a 3lip socket. 


he Wave Controller . This is marked "H" and controls the frequency of 
* r e 3 urges. fhe dial is very accurately graduated. To increase fre¬ 
quency turn knob counter clock-wise. To decrease, turn clock-wise. 
This controller does not control modalities No. 1, 9, or 11 and while 
.sing them the wave controller pointer should be placed at 10. All 
other modalities are controlled by controller "H". 


The ?ole Changer, marked "0", indicates the polarity of the galvanic 
currents Mo. I, 2, 5, 8, 11, 12, 13, and 16; and, if desired, will 
C'.arre the polarity instantaneously. An arrow at the switch lever base 
ir.dieates the positive binding post "K". The other binding post will 
oe negative. To avoid shock, it is advisable to not change polarity 
-ntil voltage control "J", has first been turned to "Off". 

'outage Controller , marked "J". Turn knob clockwise to increase volt- 
*■ 9 *-. opposite direction reduces voltage. The dial is accurately grad¬ 
ated frna 0 to 100. This giver, perfect, voltage control for patient 
*>r vutflut circuit. The extreme left position of knob is "Off" and the 
rr.o'. tut te turned very slowly toward the right to increase current. 



(C) Jeff Behary 2019 
















- 2 - 


_ . antfrply f t ons motor and. sodality selector . 

switch, B , connecting the upper'socket in hack of Polysine is 

lH5?pIy «E™is usfd to close or open circuit supply for 

mysine?' Polysine is not in use turn this switch off. 


McINTOSH POLYSINE GENERATOR NO. 1158 
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x TVi a new Polysine is furnished with an excellent pad heater 

Pad Heater . Th « either side as desired, hy inserting the curv- 

which can a ttached the heater underneath the crosspiece on the Poly- 
ed lugs on the ° f b ^_ h ^pported by the handle of the Polysine 

sine body, the heater bei g + PP f ^ the bottom of the heater slip 

stand. The straight securely hold the heater in place. The 

on the inside of the han b o ttom 0 f heater and goes to the rear of 

the P Polysine°and 3 is plugged into a socket On the heater^ou willjufl 

UTS ITllt heater^ is provided^for^the^heating^of P^.cre the op- 

eration of Polysine pr P • pads will be quite warm; if the heat 

"Hot" for about 15 minutes, when pads will 'I** toward "Warm” 

obtained is enough for pads use turn 1 ^ ln treatme nts. When 

Sfate? ifnefin Zl .^nVelte^ch off. The intensity switch 
nee d not be touched when turning off heater supply. 

Hints for Testing After netting up the Polysine turn -aalityelec- 

tcr "i"' to mody.TTTy No 1 ^'“^’f^ght will light up and burn 

to start motor. If .all is 0 h;*P 11 °' r n voltage controller ”J” to 
steadily. Tf^j-sion ■ ^ u i iam Aeter at 30, grasping the terminal 
about 50. Set knob - g rid: ! ca ted by milliammeter. If no current 

knobs "K . Current will be indicated oy “ «j-« to about 75; 

is indicated or felt, advance v & reading If current is in- 

grasp knobs ”K" again and note milliammeter r from re4 cry8ta l 

dicated and pilot light does not “Sjt, remove » as it is possible 

escutcheon plate and see if lamp i | loose set’modality selector 
that same got loose in shipping. vo t tage controller to about 

to Ho. 3 (Slow Galvanic Sinusoidal). Set vo-tage n and if 

SO with knob "B" of Milliammeter at 30 grasp kno | of zero in- 

circuit is O.K meter f ^^^ing fs desifed and current could be 
iication of meter. If a greater swi & and no te needle swing. If 

stronger, advance voltage controller aom The oscillat ions 

resii? swings back and forth, tne r > ,, httm Tf after mak- 

S? e mete? neldls are controlled by wave controller^H 

ing this test and pilot is still not ind desired The operation of 

damaged ir. shipment and should be left out. 

this light does not effect the use oi voiya frequency 

Eowwer , the use of it will enable the operator to m #lj9 ft 11, 

of the current. If light is O.K. , but when “!“?« “°“ h e socket as a 
the light flickers, it should be screwed tight int“ r ls runnlng , and, 
loose bulb will vibrate and cause flicKering. “ cated or felt, the 

whar. making the foregoing tests no curr .■ v lever of same to 

trouble may '« in the pole changer 0. it maybe possible that it 

either side, a snap should heard» ’ Tr0 uble from this source 

»a» herd in shipping and should te adjusted. coincide with line 

ie very rare. The pointer of modali ,y ■ - • The voltage control- 

Sr*S.^..^nS a= the^l ight; opera tSB t independent 13' 

W SS IT^dir*M o«Iin n ?«dlngf entertain modalltle. as stated 

.rfi.fr "'.'l t*»p«r«a*ter". 
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P«ivnine should, he covered to protect the in- 
When not In use, the lysi th@ accumu i a tion of dust and dirt. If 

struments and wor J in ^ J k irregular, indicated by flickering in the 

the current becomes Jerky o g underside of the wire wound slate 

pilot light, it is possible that the unaers ed with particles 

Mock inside the «J^ s e "^'J e J o rlleaning! wrn off switch V, care- 
of dirt. To reach ^is * f remove wave controller lay pulling up on 

fully remove milllammeter axs te should be taken out and 

knob. The nia+e^ifted off This exposes the wire wound block, which 
the cover plate lifted °ii. carefully cleaned with a cloth or 

can be removed and its und^ cleaning never rub across the wires 

piece of very fine f^ d ^P^; i J n i ® 1 ^ch thej are wound. The appara- 
but always in the same d reverse order of removal. Care 

ti.es in red 

necessary. 

Oiling, lust hack of the “Uliamperemeter^you^iU^ ind f an oil^cup^ 

sarlcel "D' , screw cap^ PERMANENTLY. The apparatus is oiled 

generator. REMOVE_ TUib factory Fill oil system every 

TrS .o^KTith STlSruSXAl W Smithed with the appa- 

ratus, 

Renewals. About the only renewals_that -ill several ^ 

fS™s^r b ™eS e eir“ d lufin ordering brushes, be specific in 
telling us the position they are required for. 

If after continued service over a period of years, the of 

Polysine,° P In a order°to r investigate°the U inside of machine, proceed as 

f0ll °Disconnect plug from socket in tack lift^the Polysine 

meter by polling up and ^y it aside carefJly^ ^ & thickf soft pad. 

from the stand and carefully '„ f f P t v.e base and the entire mechan- 
Onscrew the two wing nuts and lift off eve ry brush for de¬ 
ism will be revealed. It 1S th ®£ easy y,-, v painstakingly tested by 

fects, etc. Every Polysine is th °^ ou f^ dy ' d w m he very unusual 

experts before being packed for several years for hard usage, 

for even a minor defect to show up within several year 

THE DIFFERENCE BETWEEN THE A.C. UNIT AND THE D.C. UNIT 

A great advance has been made in making *g®® e a J W JJ J^notor and 
the same— with one exception. The A.C e ope ration control and thera- 
the D.C. unit employe a D.C. motdr. Lh. P- 
peutie application is the same, 
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1- GALVANIC CURRENT 

Turn modality selector to point one} then throw on switch "E" and 
gradually turn on voltage control "J" until the required milliamperage 
is indicated on M.A. meter. This gives a wonderfully smooth, even, 
controllable, galvanic current which is being more and more employed 
daily in the treatment of many intractable conditions. 

The galvanic current from its polar effects is indicated in 
electrolysis, ionization, stimulatiom or sedation, for acid or alka* 
line reaction. It is considered by many authorities to be the most 
useful modality in physiotherapy. It is of great value in testing for 
nerve and muscle degeneration and in the successful treatment of same. 



2- UNIDIRECTIONAL GALVANIC WAVE 
(3-55 pulsations per minute) 

This current is of real value in treating various types of 
paralysis. A,simple but accurate rheostat gives perfect control. The 
control dial as well as the pilot lamp indicates the exact number of 
pulsations. The wave has practically the same sensation as the slow 

sinusoidal but maintains its polarity or chemical properties. 
-- great value for treating adhesions with hard and indurated scars. 


3- SLOW GALVANIC SINUSOIDAL 
(6-110 pulsations per minute) 

ih.s was formerly called the slow sinusoidal. It is an alternat- 
+ 72 >nic current with slight polar effects and acts favorably on 
ur» striped muscular tissues. For thiB reason it is much used in treat¬ 
's; tany gastrointestinal conditions. 

• ( T • ** r ‘? er recommends it for treating pai-alyzed muscles and terms 
' . * ib-o 11 y a perfect imitation of the natural contractions 

, ; • ' \ ■ *r strength." Further that "it. hae a marked effect 
^weeiltalar r.etabolisrn and in building up secretory function, as for 
r o tats with poor secretion". Some authorities employ it 
nable for correction through spinal reflexes. It 
•fcctfM he used In Vaeftal Paralysis. 
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4- ALTERNATING SINUSOIDAL WAVE 
(6-110 pulsations per minute) 

Formerly called surging sinusoidal current. It is produced by 
sending the rapid sinusoidal through the rotor which forms and controls 
the surge'. It is much used in breaking up adhesions and in the re¬ 
generation of impaired nerve function. Eberhart likens the 'surge' to 
a string that cannot be broken by a steady pull but ie easily broken by 
a sudden jerk. He first employs diathermy and follows with this current 


. ^AMAa^aAAAAAa aWI/I/I/I/I/Uu 

5- SUPER-IMPOSED WAVE 
(3-55 pulsations per minute) 

A.compound wave formed.by super-imposing a rapid sinusoidal on the 
?s.~ya.nic current and retaining the valuable therapeutic properties of 
- o •_h. It controls deep abdominal and pelvic contractions and hence is 
indicated in visceral or pelvic ptosis. 

excellent results may be obtained by applying the current at the 
^eventn and eighth dorsal vertebrae. Many clinicians first give a 
stimulating ^lathermia and follow immediately with this current to 
break up and absorb deep adhesions. Try it in ’flat foot' with ''Cross" 
technique. 



6- ALTERNATING SINUSOIDAL INTERRUPTED 
(6-110 Interrupt ions per minute) 

• current interposes a period of rent between each wave and 
tr.,» - *-a! t, * monger seances without fatigue. Eberhart refers to it as 
It .a a true tonic to t.he nerve function." "No qjatter what the nerve 
or »r* name of the disease, you are always on the right road if you 
•■Ploy th« interrupted alternating sinusoidal." 
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7- SLOW SINUSOIDAL INTERRUPTED 
(6-110 pulsations per minute) 


A period of complete rest is imposed between each half sine. It 
is a type of slow galvanic sinusoidal with the addition of the inter¬ 
ruption and can be employed for a considerable time without tiring or 
over-exercising the unstriped muscular tissues. As a paralytic muscle 
responds much better to a slow than to a rapid impulse, this current 
is indicated in such conditions. 




8- INTERRUPTED GALVANIC WAVE 
(3-55 pulsations per minute) 


Many clinicians have been demanding this particular wave and con¬ 
sequently it has been added to the new Polysine. It is a unidirect¬ 
ional current rising until it nears the peak, rounding off until it 
passes the peak and decreasing until it reaches zero. A period of 
complete rest follows and thus fatigue is prevented. 

This current is used in nerve degeneration. Also as a diagnostic 
agent. It is somewhat smoother than the interrupted galvanic. 



9- RAPID SINUSOIDAL 


7000 Cycles per minute — 14000 Alternations per minute 


This current, depending on the rapid sine produces no polarity 
effects a nd in mush used in promoting muscular tone. It acts favor- 
ar -17 by its erercising effects in removing the sequelae of fibrositis, 
fthis purpose should be given at a point just below that neces¬ 
sary to produce contractibility. 

prefers it in the treatment of peripheral nerve aton- 
•city. Tie current ill inhibit all forms of pain but many American 
clinicians condemn it for this purpose because of the danger of mask- 


l'? ucre serious pathology. 


**««oner ub«. it for rr.annag i rK adhesions , deposits, etc. 

*114 tr'-t ertB stimulate; while heavy treatments produce oeda- 
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13- GALVANIC WAVE, SUSTAINED PEAK 
(3-55 pulsations per minute) 

A unidirectional galvanic current somewhat similar to the galvan¬ 
ic wave with the exception that after the current leaves zero line it 
rises somewhat more abruptly to the peak. The current is maintained 
at the maximum for almost one-half pjiase and decreases to zero as ab¬ 
ruptly as it rose from zero. Somewhat similar to the interrupted gal¬ 
vanic except it does not rise to the peak so abruptly and again there 
is no rest period between waves. Its greatest value lies in intestin¬ 
al atony with muscular degeneration. A very smooth wave current with 
full polarity effect. 



14- SLOW GALVANIC SINUS) IDAL, SUSTAINED PEAK 
(6-110 pulsations per minute) 

A current long demanded by the medical profession and only added 
to the Polysine after long clinical tests. It is quite similar to 
No. 3, but much more positive and active. This is provided by the sus¬ 
tained peak. The current reverses itself at the end of each phase and 
thus gives only a very mild polarity effect while at the same time 
giving the regenerative action of galvanism. It^stimulates the con- 
tractibility of muscular tissue without nerve stimuli. 



15- ALTERNATING SINUSOIDAL, SUSTAINED PEAK 
(6-110 pulsations per minute) 

This ne current will satisfy the physician's every need for a 
very ntrofcg push and pull effect, without polarity, for the com 
tor. le effect on nerves and muscles. In cases of Intestinal . 

where yrolap net colon exists and a more powerful stimulant q 

*.-j *t,ir up t.'.e sluggish musculature into action this curr^n. 

rolled on. 

Before seriously considering the claims of other.!' 1 ld ^ y wcll^tp 18 
•4 ware current generators, the intending purchaser final ver- 

tnorvugh•. 7 roitparc all oaken of apporatun before reaching 

diet. 
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16- SUPER-IMPOSED WAVE, SUSTAINED PEAK 
(3-55 pulsations per minute) 

A very powerful current giving considerable polarity effect. x..e 
a very y .. j npak Fives a most powerful pull effect, 

feature o L similar to No 5 but stronger and tends to become 

-er-usld! RoW patients,'*.111, however, get ouch acre 

rapid results. 


McIntosh Electrical Corporation 


New York Office, 303 Fourth Ave. 

Boston Office, 857 BoyUton Street 
Pittsburg Office, 4001 Jenkins Arcade 
Seattle Office, 516-517 Joshua Green Bldg. 
Denver Office, 1555 Washington Street 


Main Office and Factory 
223-233 N. California Avenue 
CHICAGO, ILL. 
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. ggneral, to a degree that no other thera- 
„ielal’°l' s "‘' l° cal "bU* No measure is so energetic in rent . 

age" 1 is f il|>a h j re stasis i* established, rest..ring n„u- 
L, the in<h' ra, " > " \ hc parts, as the static current . and n , 
an<l mitrit'”" am | out through the cells 

ajjent can be ma , he| „ to activity, as the static current ... 

,| U . body, arous'.ig , 0 i ves induration and mere,,,., 
Electricity, then. 

Polisiti currents variously applied and entpl... e.l 

Thi high fret/tn' y^ r tension, infhien, ,< 

induce leiism. and destroy neoplasms and 

riollv inereasc "'f , 0 ff ec ts are positive and cannot he di- 

,Hunts tissue- l nese 

proved- production of electricity. V ■ and 

The K °e" ls ‘'"/[-' esses. It destroys germ life. It 
" rn S,S 'TrZtcnml malignant tissue. It arrests hemorrhage, 
mot es u,i pi ^ likewise positive, certain, and in the hands 
•?rr h o 5 understand their properties and methods of use 
01 i ... ,o be depended upon. 

arealwaj. atrrcn , bv ionization diffuses metallic stilt- 
the const destroys condole mala ami neoplastic 

■.. 7 , induceshyf’ereima, thereby altering heat metal..,I- 

ITlt ome-Z J l'nae. and deetray, germ,. « **, » 

• , metallic electrolvsis to infectious regions. 

? U dlctrical currents do no more than produce these effects 
,and thev do more) they must be looked upon, not askance. 

,o be ridiculed, or tabooed, but to be recogmzed and intro- 
dttced into general use as rapidly as possible by the slow mov¬ 
ing conservative medical profession. ; 

h is the duty of those who know and can demonstrate these 
things to do so. in every way in their power tor humanity * 
sake, to force their general recognition and adoption by the 
skeptics, compelling them to employ tliese virile moda t as 
and lay aside the foolishness now so rife with many num k 
of the medical profession. 
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THE ATTITUDE OF THE PROFESSION' 
TOWARDS PHYSICIANS WHO EMPLOY 
PHYSICAL THERAPEUTICS AND 
HOW TO MEET IT. 

1 1 is a notable fact that physicians who employ radiant en¬ 
ergy, the static machine, mechanical vibration, and the 
other physical measures in their work are habitually ridiculed 
when they mention their value or importance in medical meet¬ 
ings by those who know little or nothing of their indications or 
use. Neighboring physicians likewise endeavor to put them 
down and discredit him in the community as they would a 
quack or osteopath. 

Investigate the great hospitals of the country and see how 
many of them are employing physical therapeutic apparatus 
and how many of the internes and nurses know nothing about 
their indications or employment. 

Read the recent prospectus of the medical colleges and note 
how few of them give any attention whatever to the employ¬ 
ment of electricity, light, mechano-therapy, and the Roentgen 
ray. 

Read the book reviews, particularly of the Journal of the 
American Medical Association, and note the ignorance dis¬ 
played by some reviewers of medical books on the subject. 
Nothing can be more amusing to the medical man informed in 
the employment of these measures than the criticisms and com¬ 
ments on such works in the official organ of the American 
Medical Association. 

The reason for this professional intolerance is not due to .h< 
fact that there is no indication for the scientific employment 
these measures, but, on the contrary, that there is. and tha 
it is dangerous to have it acknowledged. Siuh an a.t.. 
might he termed as dishonesty in members of the P n ,c>> 
who are ignorant of a subject rcquii 
to employ . r discuss it. and arc unw 
tolerate those who do, lest it bring discredit «p» Ovut (M » 

employing them themselves. 

Alt honest physician hits -.tul to 
“if I investigate these measures and find 
they arc retried to he. 1 should be in bon. 
them with m\ patients or sentl them to 1 


the 


mtb that 
ihsaUe, »» 

toewj+w 
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the Association has been granted the freedom of the Haiti me 
Vichy, Geyser, Patterson and Lincoln Springs. 

Arrangements have been made with the United States Hotel 
for special rates and accommodations for members and their 
guests at $4 per day, American plan. 

Those who wish to join a party who will leave New York 
by the Albany night line on Monday. September 12th. re¬ 
turning Thursday night. September 15th, should notify 1 
Secretary, Dr. J. Willard Travell, 27 East nth St.. No 
York, and he will make reservations for staterooms f >r t.wr 


PROGRAM. PAPERS TO BE READ AT THE 
TWENTIETH ANNEAL MEETING OF THE 
AMERICAN ELECTRO-THERAHEl'TIC 
ASSOCIATION. 

1. The Physics of Light Therapy. Dr. T. D. Crothers 
Hartford, Conn. 

2. The American Electro-Therapcuic Association 

Relation of Its Work to Cellular Changes. A Rctrosp 
Resume. Dr. Margaret A. Cleaves (a founder mer 
New York. ... ,, 

t. Report of X-Ray Treatment of Spleno-M 
and Lvmphatic Leuc.emia. with Blood Findings i 
Dr. I. W. Torbett, Marlin. Texas. 

4. ' Report of a Case of Splenic Lcucjama Fncc 

Treated by Modern Methods. Dr. G. M Strobe . 1 
Vt. _ , 

5. Electric Anesthesia in Human Surgery. l»r. L, 

Robinovitch. New \ork. 

6. Psoriasis. Dr. Herbert McIntosh, ltos’.ou 



1 sonasis. i*i. uhhui . • 

Some Blood Studies in Roentgen Therapy 
(iibson, I n nver. Colo. 

8. Blood Pressure: Its Treatment by EJMiviu 
net ism. Or. W. J. lViR*". Philadelphia,! a. 

9. The Treatment of Inflammation. Pr 

Snow, New York. , . .. 

10. Electricity in the Treatment of unit 
dcKraft, New Vork. 

11. Some laboratory l imhn 
which Question that 1 he no \i« 
the Role of Chronic Intestinal IV 
Some of Them. IV \mhom Ua 

1 2. Treatment of Infantile 
Chicago, 111 . 
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medical men conte to ns with the statement that 1 want to 
buy this or that thing with which to treat my patients with 
electricity, because “if 1 don't they will go to the fellows who 
do.” It is surprising, however, what a small percentage of 
men who arc desirous of employing these measures, “because 
their patients are going to others," have any knowledge, or 
seek a definite knowledge of how to employ them, which is a 
great mistake, for such men can at best only partially succeed 
and are certain to bring discredit upon those who do. 

There is no work in medicine calling for greater skill in 
the matter of technique lo derive uniform results than the 
employment of the physical measures, particularly of elec¬ 
tricity. and no work in which a bungling technique is more 
certain to discredit its use with the community. 

The remedy for this state of things demands that all who 
would succeed and bring credit to the methods and to them¬ 
selves must become fully conversant with what pertains to the 
employment of these important measures. 

Let every man who knows his subject at every opportunity 
present the facts and defend them. 


THF TWENTIETH ANNUAL MEETING OL 

THE AMERICAN ELECTRO-THERA¬ 
PEUTIC ASSOCIATION. 

-p he meeting to be held of the American Electro-therapeu- 

most profitable in tlmhisto^of 

"ran, Trim ^distinguished members of the Assocat.on 
occasion in every particular. .*hihits will he 

sassssr tw »< «■*— 


(C) Jeff Behary 2019 


3 












mm 


wmrnrnmamm 


Lumbago. Dr. F. H 


418 

13- 

land. 

14. 

15- 

Travel I. New York. 


J o,m,al of Advanced Therapeutics 




°"' ar<l Huni P ,l ris, I. ondon 

Light Maths. Dr. J. 1 |. Kellogg, | !;m . ... " K ' 

A Noteworthy Case of Sciatic., 1 )r Cr , eck - -Micl, 
I. New York. J- \Vi|| a £j 

if' The Treatment of Accessible Malignant 
Minor Surgical Conditions by a New Process Wd 

Dcssicatton). Dr. William L. Clark. Philadelnhn p at0r y 

17. Electricity ill Diseases of the Nose -n a ' 

Frederick M. Law, New York. ' 1 1 hroa ‘- Dr. 

18. Untoward Action of the X-Ray and I,- -r 

Dr. W. H. Mick, Omaha, Neb. s rcat nient. 

I,y Enforced Compensation. Dr. Gustavius w , 
Washington, D. C. Berber, 

20. The Treatment of Chronic Metritis with rw. 
Displacement. Dr. G. Iletton Massey, Philadelphia p a * nt ° r 

21. Remarks on the Electrical Treatment ,,f Inters,it;., , 

Hemorrhagic Fibroids of the Uterus. Dr. G Bettor, \t and 
Philadelphia, Pa. ' Masse A 

22. The Etiology and Treatment of Eczema. Dr Hem.., 

F. Pitcher. Haverhill. Mass. ' bert 

23. Osteo Arthritis of the Spine. Dr. Frank E. Peek- 
ham. Providence, R. I. 

24. High Arterial Blood Pressure with Treatment. Dr 
Byron S. Price. M.D., New York. 

25. Modern Malpractice in Gynecology-. Dr. Arthur 

\Y. Yale. Philadelphia. Pa. 

26. The X-ray and Light in Infections. Dr. F. C. Tice, 

Roanoke. Ya. 

27. Treatment of Cataract by Electricity. Dr. Samuel 
J. Harris, Boston, Mass. 
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THE STATIC TREATMENT OF RHEUMATOID 
ARTHRITIS. 

RY WILLIAM l). MC FEE, M.D., HAVERHILL, MASS. 

Til presenting this paper it is assumed by the writer that wc 
are all more or less familiar with the modus operandi of the 
various static currents as the brush discharge, sparks and 
wave current, and the limited time will not allow for their 
description or for much reference in detail to the technique 
employed in using them. 

The atrophic type of rheumatoid arthritis is a disease ot 
disturbed metabolism and a resulting condition of malnutri¬ 
tion as shown by wasting of muscles and poor circulation. 
Nervous wear and tear appear to be a prominent etiological 
factor. 

In the hypertrophic form constitutional disturbance is slight, 
this type of the disease according to more recent authorities 
being probably due to faulty elimination. 

The use of static electricity puts the patient in the best pos¬ 
sible condition to combat this disease, as it stimulates the local 
as well as general metabolic processes. 

This current increases the resistance of the individual, thus 
encouraging the process of repair, and the condition ot mal¬ 
nutrition which is so characteristic in sufferers from atrophic 
arthritis is relieved ami improved by its use. It is al>o very 
helpful in maintaining the nutrition of muscles and encourages 
elimination. 

The static current has great possibilities as a constitutioival 
treatment in relieving tin- condition of nutrition 
in- the disturbed metabolism which accompanies 
arthritis. 

The secretions and excretions arc stimulated tv' mcrcAscv 
activity and in no other way can functional disturb 
conditions of abnormal inactivity be so speedily 
restored as by the use of the various static cunvn 

The local effect of the static wave current, spafk 
discharge relative to the conditions found in rheum; 
tis. is the relief of congestion as evidenced hv th 
of swelling and easing of pain, also the uwptwod 
of the joints from increased circulation 
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A evidencing- ,i 10 '? c >n n, c Unif fic 'a|. 

•>.'■ to «So!! u;";' 

rin g a mintifo • c sta *es the n a, Hl ti° 

I'M*. 

cent., an increase of 8 t0 
different conditions in~^i^ Cr cen t. Tu Vas hr 
it baths useful: (i) 1 ' v ’ lch h e h as T^ e ' Vr it^' na S' 
• ' ^ the lipogeno us W f K ed "*££¥ 
betis. arthritic manifestation^^ 8 ' ob Etv 

Sirin, V*S 


respiratory and circulatory r’ ( fl ner vou 
(7.) surgical conditions- dltl0l ? s > (6 


> U7n e r7±<i 

c ?"<litin 


“■las, <0 ) as a hygSc 'Si"" !» «C>1 
n the vaso-dilators of the art' - He finds tii; 

- n of these baths, (x) By the "p S ls , cstatll: ' 
n the blood is permitted to flow more” f Z W 
: in this way the heart is relieved of ifeW 
e time the constriction of the arteria ri t'' iiri 
Hanes is also lessened. From this action £' 
tension of the blood stream with an increase2 : 
unifority. 

0 A distinct revulsive effect by the dilatation of the 
s ve-sels is brought about. For the time being the 
ced. in the skin, the “peripheral heart.” In this wav 
venous congestions are connected with active ar- 
raemia. , 

i i V, found action upon the sweat glands«™ « 
ling active elimination, 
i Increased oxidation. mimW 

ere results from these ^ects, heclaitjs,^^ 


ere results trom incst uivu , . 

■ normal circulationa 

the j,art of the organism. The f, 
vitl, if physiological r 1 es ’*‘ a ^ e ; hc ca binet incr«* ! 

n of toxic material to the l „: ve n eve?; 
He »,lvi S « the Wh» 

or,ml of prod.iMUg v.h 


exp 0 '"' ,1 so often lor too long a nine, me autnor rccom- 

be continue ch j ouc he as a means of after treatment. Also 
mentis the * sures such as massage, vibration, or the use 
mechanical ent The general application of the static 

the electric 


of the 
breeze 


will aid. 

HIGH FREQUENCY currents. 

edited BY FREDERIC DE KRAFT, M.D. 

Thermic Effects Produced by High Frequency Currents. 

Bv Dr M. Nagelschmidt, Archives of the Roentgen Ray for 

; n*e’ author says that the heat production was known to 
Tesla and others from the very beginning. 

A constant current passed through insulated water will 
eause bubbles of hydrogen and oxygen to form at the two 

les with a solution of starch and K. I. at the negative pole, 
nn such action is observable with a true high frequency cur- 
t The constant current will cause but little rise of tem- 
nerature while the high frequency current, which excites but 
little chemical action, will soon cause the water to boil. The 
constant current applied too long or too strong may cause 
serious injury, due to electrical dissociation, but there is no 
feeling of heat. 

A patient connected to a high frequency current by means 
of a large electrode on the chest and back will be conscious 
of no sensation except a pleasant feeling of warmth, even 
though 3 or 4 amperes may be passing. If we pass a high 
frequency current through a piece of raw meat for a few 
seconds and then cut through the meat transversely, we will 
see the lines of force between the electrodes marked out by the 
coagulation of tissue. 

Place the white of an egg in a rectangular glass tray, place 
an electrode at two opposite corners and pass a fairly strong 
high frequency current for five minutes and you will sec a 
small coagulation clot formed along the line joining the vice 
trodes. This clot begins in the middle and i-- sepai 
each electrode bv a layer of fluid albumin; as the current con 
tinues to flow the clot gradually grows larger towards th< 
electrode. With a stronger current the metal becomes warm 
quickly, producing greater coagulation in the neighN'ih.'od y 
the electrode, while in the center there is some spicadiny 
of the lines of force, resulting in less heat and latei co.u;u 
lation. In the high frequency current of low ■ 
an irradiation in a straight line from electrode to clecto'd. 
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Hie application of hi E i, fr '"' Cs 

voltage and intensity nfeded ?" C, ’ c y ciirr, 
the gravest danger to the tli "lh,- r ^ nts with 

not familiar with the J. !' ni1 if , 's f,, V 
early operations on the him,'"" 1 "'' an <l n ,.= Y , 1 <?r *m " Wl1 b* 
cian to use currents of I,,,,'"-' ® u * 5 j Cc ‘t it j s '' S| ! rc nici lt '' Ho 1 ' 
n ? k of injury , 0 the patiem ra iher‘f h 

nut the introduction of »• So ^ en oicl h r tla, 1 to C iVi 
High frequency current -n 

a fg or bracT.eK fc*'" '* 

A thin leaf of tinfoil placed '* hi' ho * tl > b^N At 
pears in an instant. t,s solenoiq j 

A patient lying on the mm . , c,,s anq 

an electrode to the powerful ’ con ' lonsa tion couh ^ 

able* 3 SenSati °" - ' v H*ch "soon 
na ^ Arsonva f appara t iis nC< ' ^ thc bi l*»ar UseTth”"^' 

The thermic effects are feebler than ° r,,i - 

apparatus, m consequence of the s wuh «he diatl, 
voltage which is not adapted for L am P«rag e 
the more powerful diathermic' appa^ 0 " f m \® 
marked heating effect, which may be raised'’? ° b,ai " a a* 
would produce tissue destruction. VcordinV P ° int "hicli 
and mode of application, tile high frequence ° llle ** 
either as a derongesting method to lower the D,a '« 
or by raising the blood pressure may inn„ cn '°? 
the local or general blood-vessels The hid, ( luMon '«' 
rent may produce normal or pathological 1 cxci&T 
nerves: they can stimulate thc tonicitv or irritate the ° 
of the cells and cell complexes. tl,c v,ljllt > 

He considers the thermic effects of high frcqtiencv » 
rents as the principal factor in the production of its second,,-, 
effects. Hie general high frequency application with dies* 
noid or couch arc sedative and lower blood pressure. In 
arteriosclerosis of the coronary arteries, the bipolar method, 
one small electrode to the apex, the other to (lie base of the 
heart, may be used. In dilatation of thc heart and myocar¬ 
ditis the result is most marvelous. The heart shrinks during 
treatment, the pulse becomes normal and regular and the 
rhythm is increased during thc treatment. 

f’v the use of large electrodes and longer applications it it 
possible to elevate tin- bodily temperature considerably I® 
result of a fresh supply of energy introduced from*®’ 
out, an increase of heat is supplied In the cells and tissues a" 1 
the stimulation of the nutrition exchanges in a secondary 
suit of this import of heat. 

All gland secretions art strongly stimulated. 



4 ° l 

cci rUcrop cu,tcs 

0| ^*- ,d Z^ h 

-'■‘■f'"' 9 ' eoai glaa^eraldc aug"’ cn, '‘" 

$ the rcac,! 

2t*£r fluency in oainfu* af 


There i- ^ly'ccn^^gcc aa ’° a Tw ^’’tyond .He reach 

-mimm 

f*fof the ll,ng f bleed"'S as i at hermy for the 

'fin-- Ja " gt ..ihilitv of uti!i»ng_d> a ‘ > j f . ah- 


■fo'f the l«^ s pieeding as a ^ ^ for th e 

i '\ ii0SC e possibility of “‘‘""p^ra'.ing g' a " J? - a ’’ _ 

. 

P’lrl’efand ,l,e llkc . bcf °"LlLtion a P°"' er , f .„ =nv secondary 

>C \Vc P as f 


■-^S^^Xeansofa^y- 

in 'd^r^ S “P^Tudc action of hcat-a means ,v. 

gggsrj .- 

DIETETICS. 


edited by dr. b. s. price. 

Disturbances. 


A. B 


of IDietel'cs in Digestiw 

"yitiiduischc "jet refer to foods which arc 

n^Vfthe’C nts or easily passe,, along • ;„« 
orioHnducTng much secretion of the digest,s - 
ccXsVmcaneasilv absorbed? The particular m- - mp 
taeadi case requires that the diet should conform 
vidual conditions and requirements. I lie wntc id, - 
nct-,1 for more research upon tins siibioot 1 lie |'l" -‘ 

rare and the chemical compositior of the food indue 
motor and secretory functioning. There is 1, -- slcn-.o 
thc motor function and less stimulus for "vroti, -- \, 
food is finely divided. There is greater mot «>t sfr. 
low temperatures, and greater secretory Minmhi' *■ 
concentrated foods. The chemical compositnm ,>t i 
portant Human milk pa mi out oi tht 
cowi'milk of tin Mine dime of dilution \-. 

"ill'-, o' am effect, m etlmulatina ■ m . 

Jtallnc mineral waters, ten. coo« . 

re nat'ye aihmiminids in aqnou" „d,it,. „ 

d ktals MtJ 1 * hM » h>*ls K-sb.t . , 

1 w)l . "''he tmat ami ff.h fi m |, 


easily 
of thc 
juices, 
tenev 
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A, 



into Tm to a seven-men piece ui Mumacn or rectal tube and 
c0Iine ^ into the rectum over the prostate, the proximal end of 
P aS * ed no£r tube being attached to a fountain syringe from 
the. copF Q oun ces of tincture of iodine in normal salt 
which one i d intQ the rec tum. 

s0 5J!;°c n rooper tube is connected to the negative binding post 
f The continuous current thus giving hydroelectric ionifmed- 
0 5 n from both sides of the prostate and deep urethra af- 
,catl °, through mucous membranes. From five to fifteen milli- 
fecte “ f or five to ten minutes is given every second or third 
amp ercs 

day. ■ ■ 

HIGH frequency currents. 

EDITED BY FREDERIC DE KRAFT, M.D. 

The Method of Diathermy in Surgery. By Dr. Nagelschmidt. 
Archives of the Roentgen Ray, September, 1910. 

In order to produce a destructive action at least 70° C. are 
necessary. At this temperature a white discoloration of the 
skin, with gravish tint of the superficial tissues, with complete 
coagulation of the blood, local sealing of the vessels, and de¬ 
struction of tissue is produced. 

The quantity of heat evolved may be regulated by varying 
the strength of the current and the size of the active elect 1 ode. 
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With , i ‘ z '“’‘ced v 

' Vlth ' elah Ve ? ne *■£ to . lu 

Produce awhi£ « 

^g&'r -ssssy? »■ £"? 

.electrode may be i, seH he . act >°n to a"!) by one c "°' hei 

*fiss,ssg> 

<*«°A?$££ 7 *wi«np&* 

angioma cavernosa of the o phy oi (, 'e mucou- Us vai - 
ap e successfull.v treated C ‘ hr ° at and ^ad T/onZ^ 

Jn benign tumors of the a • , g " dren 

irode rn passed d in n to < Th diather ^ “s ffiSSf T' fibroma,a . 

small P '. Ug ^ 

? small active electrodedestroy the disease little by little with 
healthy tissue as much as thc °P eration into the 

Even verv large £ 1 * V be necessar y 
diathermy. rs mav be removed successfully bv 

remove by su rgicaI*n^I?l" e ° US 0r in the ‘issues of the body 
fion is conducted aseptically.^’ ^ ' hC " the ' l ' a,herm y opera- 

flora. without *any 'fear* of 2 emor° f ,. 0pcrat £ n ’ aI1 its bactcr . ial 
such as the sublingual me r f' a g c - Even large arteries 

by r to ,M omPes^f^rrtf'^"' an(I , thc . '"t “ a K u,aH 
to remore one layer 3 rJ, lht, , n(C ,nrfrc ‘T* 
of about one c m. The confined Ave r ' 
a swab of cotton, wool or a cirrtte 7 „ M ^ r "" 0ml a 
tingni-h «he boundaries of a paThoi?'™,,^^ f 
struct.ve aetton of heat produced bv high fluency currents 



Or J hls 

t a *"»« 


A d^ d 


„nK>‘ 1 0 i sop e ‘‘; 0I v-- 

,ui« bcr Ze nv"" b mTeraU 0 " 5 
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fhero^"' aod in 

„ erfi cial lef, '°"of deep * 1 
oi s0p Ler oi 
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k «ir 
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V* 


tiI ehM , v - 
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j off** ' VOOD 

^ ‘ cohered f^ h c , r A ^ A ' 

*#<^2 C £tf.Po*t*n8»- NVO **t 

. mentation 1 iur- 


. Tubrrc^. F. M. P° tte " K . Atl that 

*gifc 2 —- -JS 

.ation ^^t unmnnizc j'S die irons 


lS v ' 

yt e then g oe ’.. effective is *> . mC re than i pe- 

s^^Si^s£« 

sufficiency lon ? or six month . u ,hcrcviiosis 
continued for five nf 0r : nci pient cases of 

5 asfSt*s^- : 

raises the .pic-tnm -i- ,n as mM 

to institute tuberciUn * ^ ovi . >lVm {v * 
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tuberculin fnrtitu . ,, v c V enl > r '" , , . ' - 
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crcnslnu the pn n , (i .„n'e <" 
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Journal of Advanced Therapeutics 54- 

aw- , 9,o) r tHE committee on high 

RE poRT F ° EQU ENCY CURRENTS. 

FBEDEWC DEKRAFT, M.D, CHAIRMAN. 

. the most important feature in the apph- 
It would seem that t ^ , f the greatest attention to 

ca ion of hjgh ^ y currents according to the methods 
* ta il in administering Comm ittee two years ago. 

d -ribed in the Rep . . nf the biDolar utiliz; 


_ r-rt Ol tnlS 


Among the methods <no^ spedal ment ion. W hen 

of the D’ Ars0nV f a h 1 0 d^ w e should use just enough spark at the 
utilizing tins me‘h d q{ the tissue included m the 

gap to overcome _. hould be as short as possible in order 
circuit- This circt ^ be included which necessitate the 
that only those ^ possible, by having two well 

*«* ° f ; he ir C e i ;rd together in s£h a way that the cut ends 
insulated wires ti g across, tQ obtaln a 

of the wires but i ow P vol tage. This spark 

spark of very S q{ {he body {or its destructive 

T t 6 Thus E G. Keyes, Sr„ destroyed papillimata in the 
l Tlr This method can be used effectively in the naso- 
Wadder. cav ities where a current of higher potential 

phar idno a t so easily be controlled. The bipolar method can 
aho be used for its sterilizing effect on infected tissues. .- s 

instanced in the following case: , 

S R aet 45, superintendent of an apartment house, had 
run a nail in the palm of his hand for some depth some days 
previous to his visit to my office. The hand was badly swollen 
very painful, red and hot, the pain extended up the arm to the 
axilla. A few minutes’ application of the D’Arsonval eurren 
through the hand, from palm to dorsal surface (m other 
words, the shortest path through the site of the infection 
using a pair of carbon electrodes, and one ampere of cun out. 
heated the part effectively. The pain ceased within a \>'' •' " 
minutes after the application. All signs of inflammation 
infection had disappeared on the following day. 

Other cases of infected wounds have been treated in 
same way with the same happy result. When it is remnubeted 

* Read before the Twentieth Annual Meeting of the Autetlraw ' 
Therapeutic Association, at Saratoga Springs, N. V.. Septemhe* \\ » 
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‘hat this cur . hera Peuti cs 

the power ,-I i U - 15 dcv °id of „i '‘ Vot '.,ir,, Q 

va,ue and 

^r^n; a t“ r Wwsir- ■*. 

P !a .v others of the natu mldT* pha ^.vtosi s b >’ V 
Pustular acne, furuncrs s d ^7 e \ 0fd -bod y nd 
The concentrated resent and carb uncles. beco "'« 
Plate, attached to the D'W ^ eUVe ’ utili »d with 
'o be treated is a most effect TeS ' a ' the"?! 

asking ,o have some very panfuUcne* °” e eve "i"g 

cut open. He said that that wasth'T °" his ba * 

had given him any relief. On removing hi/ , t . reatment which 
of this committee found his back a mas ^ cbairman 
spots in various stages of evo.^^^-e 
explaining to him the action of a very powerful but 
resonator effleuve intermingled with some sparks he consented 
° have this method employed on the most painful spots with 
the result of immediate relief from pain and disappearance oi 
these spots. This pleased him so much that he came in on two 
subsequent occasions to have other acne spots which had 
reached a painful stage treated in the same way, with the 
result of total disappearance of the succession of crops of 
pustular acne on his body. The modus operandi here seems 
to be first a marked tissue contracting effect, marked anemia 
and bringing into play the defences of the body, perhaps there 
is also a destructive effect of the streptococci, staphylococci 
and other disease germs, resulting in the elaboration of a vac¬ 
cine ; certain it is that the method is effective in the disease 

mentioned. . , ,„ r i, lln( .i es for 

J. R„ aet 24 , driver, had had * a largc carbuncle at 
several years. He carnC *° my , Q , reac licd the stage of 
the hack of the neck winch ha y ^ ^ pair , 

t) ", it was ex - h y shoul( | cr causing I- 
tended to the head and to | K { , ma nncr, A 
hold his head stiffly and hi » «* 


The pain ex- 
him ,0 

tlior- 


Jo „r«al of Advanced Therapeutics 


_ 543 

, J0lin“" ~i - 

' { the concentrated resonator eftkv.-. 

„ eb aPP Uca “°Lck head and shoulder, and caused f •. 

U pain in his " ft ; r at once and also pale in color, • • n 

3 ' to become ■ sixteen hours,—a second app'.ic r 

inline aftcr _' -n nain and caused the swel m. 


_ about Sixteen nuu.s,—u. — .I'l 

mnoVme Z stopped Jill pain and caused the swelhng to 


r etu 

.pc f 0,1 “' to the touen. 
feel very soft reWrning the next day had no pa n 

The patient the swelling and begged me to 

he was * ure the collkl no t afford to lose the time fron 

it, as « lC c ii: mm n iw V»m one- 


open 


could not anora to . 

- 1 wishes, the swelling which was now but one- 

yielding to » s two ^ previously was cut, with me 

B*rJ bleeding, finding not a drop of pus. pmcticalhr 
result of d , inc i s i 0 n and a peculiar paleness oi the m- 
„o pan- ftom healed in a few day- without the 

cised part- i of ^ rcU , rn of the slightest pain or 

f0rm v‘mence Other cases of this nature have been treated 
inconv ] ics t of results. 

"'t .^uldseem that we possess in tl.e concentrated «s 
11 " eans of producing profound and prolonged anasma 
effleuve a mea P . action and without detrm--.nl 

from a variety of aches and pains in various part- • ; > 
dyspeptic symptoms, insomnia, excess,vecoldncs ,lt 
and fee, pains in the head and compUmed oi - 

care of a large estate and business com^-; 
great anxiety and worrv. He h.n 
that it was all due to "uric and 
taken many drugs until ho «»' 
he could hardly walk l he coldness in 

so great that it was painful. Hi* hear ' ^ 

Intermittent, hi- pulse very ”''"1'" ' ' ' 

constipated—his head aoltcd hi« , „ rre 

feet cold to the touch Here ept'oa' ^ - • *1 

the introduction of heat I" mean, oi » >« ' . . , r . 

and great frequency stimulate , u 
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K *'-' 9 ' U> ^ t-vpERXMENTS to determine the 

-ports of ^ high frequency discharges 
*&#$!£££CULTURES AND MEDIA.- 

B V FREDERICK M. LAW, M.D. 

nf streptococcus was planted on a :: 

A P ure C a U r “ nd placed in the incubator for 24 hours, until 
nutrient agar n > P obtained . The dish was placed or. a 
a plate and the multiple point electrode. leading 

—ounded m cuu 1 , . _ hv a stxtee 


iio) 
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Tsonawr. which was energized by a sixteen pia 
Iron 1 the r {aste ned at two inches distant, so a. 

sta ,ic rnachm dircc(ly on the grow th. Durat.on of exp 


spark was 

SU A cuhuTwas'taken from the sparked growth and 
At agar and put in the incubator for twenty-four h 

This culture failed to grow. 

A fresh culture of streptococcus was planted on the spar, 
agar and placed in the incubator. This culture 

Another culture of streptococcus was grown on ire... 
placed on a grounded metal plate and the dectnade taste, 
six inches distant, so that a coarse effleuve was pla?_ ng 00 
growth. Duration of exposure five minutes, lhn 
acted in the same way as the first. 

A glass vacuum electrode arranged tor cataph • 
obtained. The cavity was filled with agar and a cu.t 
streptococcus grown on it. A piece of rubber tissue ■ 

ened over the growth. The electrode was cornu. - ^ 

Oudin resonator from a twelve inch induction ■ 
bulb held in the hands in such a way that it was s. 
but no contact made with the rubber, nor a'" 
trating the rubber. Duration of exposure h ,u> 

A culture from the growth on the ele>tro>.c " 
fresh agar and placed in the incubator \ 

A fresh culture was planted on the 
trodc, and placer! in the incubator. «'•* 

,: '" U kiift % flO 

Another electrode was prepattst wuh • 
plantcfl. This was prottCtt»l and expo** 

* Rtad before th* TwtnllUh k 

Thtrtpputlr Amo.U ilon «i x r o. g* 
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«*». add to the ( . ffi . {N 

irt; stsirs 

noticeable Tr»„. B tle bu t warm persnir:,t;„ , ‘ vari "- 

head felt better hr” 1 ' ' V3S Stop P ed he felt ^ be 
food, the first time ; n ” nd Was dear and 1 \^ his 
"■‘h the result;" “ s -. He «me 

mental strength, disappearan^'of"! * j *“ a " d P' 1 ^! and 
proven,ent in cardiac rhvhm a ^ 1,t,p «!° n . insomnia, ^ 
strength. After two weeks ^ th 3C and vascular 

mild wave current was applied over "the'l '*' trcatm «t a 
mtnutes, with the result of such er ail> ' for twe "'y 
appearance and , his ™ 

marvel of his friends he has becc ™e the 

* 

tainments that “electricitv is I'f - S ' y than sclen hfic at- 

^tended h TZ every muscular contraction, is 

attended by the formation of a microscopical amount of gal¬ 
vanic current. Just what function this has to perform in the 
activity of normal body functions is yet unknown. Neverthe¬ 
less it would seem as though we possessed in the method of 
autocondensation a powerful and certain means of introducing 
heat into the circulation, hereby stimulating vital processes 
to renewed activity. The action of heat to the extremities in 
surgical shock in lowered conditions of the vital powers, so 
often attending acute protracted and exhausting diseases, is 
as old as the practice of the healing art. It would seem as 
though a current devoid of electrolytic or destructive proper¬ 
ties, if of the required low voltage and depending on its great 
rapidity of succeeding groups of oscillations for its heat pro- 
dll sing powers would fulfill a need in the present stage of our 
civilization and methods of living. 
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Ju >‘ r >t«l of Ad , f/ . 

A culture Of stre " U ' ral>e ' l '«s 

IllSillS:!?' 

acid bacillus u .,. r „ , S stre Ptococcus stanh .1 

,«;«<«.« *JK£ 

m, nutes. One \ VS » , Cn m,nutes and the cffl^ t lc sanie 
‘^nty minutes. dm resona '°r laid on thesection f ‘ 

USCd in th c bipolar CUrrent " as 

Penetration. n as the method of thermal 

A white mouse was nlareri 

end of the d'Arsonval spiral Th™^ ^ a ‘ taChed t0 one 

carbon electrode, was placed ™ ? h ? r end ’ ,cadin ff to a 

current gradual,V trough1 ° f the A 

on. After the first contort «. amperes " as tur ned 

less than half a minute the ^ "! OUSe dld not move and in 

intensely warm but the h W “ ^ Thc kody " as 

y 1 arm but the hair was not singed 

tached L C a n h X V XPer J men c ,he CfflCUVe fr0m a rcsonator a ‘- 

' hl f h speed machine was used. A mouse was placed 
.. « rou mJed metal plate and the electrode held three inches 
i-.ant, rhere were pronounced muscular contraction and in 
en seconds the animal was dead. He made no voluntary 
movement after thc first four seconds. It is possible lie was 
dead then. 

In this case there was no increase of body heat. Cultures 
were made from the internal organs of these mice and all 

made a rapid growth. 
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yVC-'f 101 experiments we may conclude that: Bac- 

** f°r sparks or effleuve were killed; bactena 
jr^'L discharge from a vacuum electrode were 
1 ,wd to „ wria protected by animal tissue 01 thic,;ness 
‘■'Effected- 1!aC , jscasc( | conditions were not affected by the 
n ualh' foUnd m 

J^ barg .! S 'material exposed to sparks, effleuve org 


‘Tchargc was sterilized. 
d** 6 ® ® intr-r ronck 


, u be d>sc—» e , atcr conclusion I will cite a case. 

-ustra officc with a n abscess on his index nnger 

\ Ilian cam t Anpnpfl it mH ^imr 


T Persisted for five days. I opened it and expi 
which ha se{ j j t in thc usual way. The finger g ■ t : 

t J, e pUS. .1 nn * tVl.> i . - • 


t bepUS r n worse until thc sinus extended on to the .. 

was severe pain, swelling and a large at 

hand. 


° n!e evening, the third after he came, 1 expressed v at pm 
could and then exposed the hand to thc high trequet 
Lave’from a resonator energized by a twelve plate 
achine The duration of the exposure was ter. minutes 
the finger was dressed with a dry dressing. Thc next n gr. 
there was considerably less pus and pain. 

I repeated thc treatment and thc next night there was prac¬ 
tically no pus, very little swelling and pain. 

After the third treatment there was no pus and the it. 
had commenced to close. 

I stopped treatment after thc fourth application .. 
finger was entirely healed at thc end of a week. 

This shows that the effleuve produced a stenhzaf - 
the tissue probably by the production of ozone in 
thus preventing thc further growth of bacteria, and 
ting hyperemia brought an increased flow of h "d to ! p»< 

causing an increase in thc phagocytes thus destroy 
bacteria present. 

Discussicn 

Dr. William llculiam Snow of New boil 
of the most valuable given. The 
in the report b\ Dr. dcKraft and 
I wish to speak particnlarlv of P 
heard but the last )uut of l 1 ' deKtalt 
•bents made with the mice in \»assmc tlw 
with fatal effect has openetl np » field to 


1 . 
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treatment 


A.M, 
university, 
l|» Wesley 
consulting 
Hospital, 

’ng and 
writers 
ected to 
volume 
reat the 
general 
riptions 
hods of 
lume is 


i. Wood, 
vies P. 

ractical 


Intecnorib m rxiu^i 1/^onn.u. i «'«■ 4i.x. iviauui inations and 

Tumors. Part IV. Traumatisms. Part V. Displacements, 
part VI. Disorders of Menstruation and Sterility. The vol¬ 
ume is well illustrated and contains many suggestions that are 
worth alone more than the price of the volume. 

As a whole this series is a valuable one, and the authors are 
to be congratulated upon the amount of useful information 
collaborated. 


NEW AND IMPROVED APPARATUS. 

NEW HIGH FREQUENCY APPARATUS. 

The Wappler Manufacturing Co. have introduced a new ap¬ 
paratus of efficient design, constructed on the closed circuit 
transformer principle. The apparatus draws from one tq 
four amperes from the line. The effort of the manufacturers 
has been to produce an apparatus which shall oscillate at the 
highest possible frequency, with a view of thereby increasing 
the degree of heat generated for therapeutic purposes. The 
apparatus is designed for giving d’Arsonval and Oudin cur¬ 
rents, and also for the employment of fulgeration methods. 
The apparatus is constructed in two parts; one being desig¬ 
nated by the manufacturers as the desk type of apparatus. The 
illustration shows the piano type of interrupterless high fre¬ 
quency apparatus as constructed for the direct current. The 
lower part of the apparatus contains an especially powerful 
rotary converter that is regulated by a starting box mounted 
on a switchboard. A simple rheostat controls the minimum 
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and maximum secondary current. The rotary converter is 
readily accessible and practically noiseless in operation. The 
piano type for the alternating current is mounted as described 
above, the only outside difference being that no starting box 
is required. The front of the apparatus is finished in heavy 
black plate glass. Cabinet work is of the highest grade French 
finish in either solid mahogany or quarter sawed oak. The 


resonator, Leyden jars, milliampere-meter and other parts arc 
of the same high grade of workmanship as furnished on our 
most elaborate apparatus. A desk type apparatus is manufac¬ 
tured for use with the alternating current. 1 he price of the 
apparatus varies from $125 for the desk type without hot 
wire meter, to $275 for the direct piano type with hot "hr 
meter all complete. The apparatus is manufactured and foi 
sale by the Wapplcr Electric Manufacturing ( o . i;,t r' - hast 
87th St., New York. 
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The first Professor Bradshaw Mystery 


A Spark of Death crackles.... 

—William Dietrich, 
author of Mood of the Reiiti 
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Bernadette Pajer is a Seattle 
native and graduate of the 
University of Washington at 
Bothell. She lives in Washing¬ 
ton state with her husband and 
A, Spark of i)eath is her debut 
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quclque celebritc , furcnt faites»* 
im globe de foufre. Otto Guerike' 
premier Auteur de la machine <j| 
s’en ^ to i t fait un qui eto» 
mine la tete d’un enfant (a 
termes * ) & qui etoit ton 
pour cet effet il avoit coulc 
'e tondu dans un ballon de 
[u’il avoit calTe enfuitepon 
boule qui s’y etoit moufc 
rant perce , il Pavok crave* 
axe pour le faire tournfl 
dement fur deux fourths- 
il y a encore des expend' 
ire (Sc a repeter avec de p a * 
Exp trim. Magdeburg, de vacuo /p 
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>11 , a cauie ue id ujiuii^- 

tel 'vraic ou fan lie des deux Elec- 
"°Ws . je vais dire de quelle ma- 
Eeje’ni’y fuis pris, apres I’Au.eur 
Kje vieride cicer, pour avoir des 
Globes de foufre polls comme le 
\ m (cela ell important) , mais creux 
& tout enarbres. 

J’ai pris un globe de verre com 
mun & mince, dont les poles ttoient J. 
buverts en forme degoulots; fi 1’on f 
p’en avoir pas de cette forte, il eft 3 
ifacile de percer un ballon ordinaire , 
en la partie oppofee a fon col. J’ai 
faitpafler de 1’une a 1’autre ouver- 
rure un cylindre de bois qui exce- 
doit de quatre ou cinq pouces de 
chaque cote, & qui bouchoic le vaif- 
feau de part Sc d’autre a l’aide d’un 
peu d etoupes que j’avois mis au-> 
tour; mais avant que de le fermcr 
ainli, je 1’avois rempli aux deux tiers 
avec du foufre concaffe en petits 
nrorceaux. 


Enfmte prenant le baton par les 
deux bouts, j e portai le verre & ce 
Suil contcnoit au-deflus dun re- 
chaud plein de charbons ardcnts & 
jele tournaijufqu’acc que Je fouiic 
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^T^fdir ] tal duL 

form° llrner ’ 

° rma une crouteep.jfr aniet «l 

Ia f ^ce iifif J 

&feTrortr mo™gio^5 J 
creux parfaitement Sou£*H 

f'T J axe de bois entred^J 
tes dc tour pour centrer 1 equatl 

& )e Iui clonnai la forme neceff-. 
pour recevoir une poulie tou2 
part, que je collaia l’une defesti 
tiemites: ce globe s’applique co: 
me ceux de verre a la machines 
rotation. 

On peut eiTayer de moulerderc! 
me des batons, des tubes, ou da; 
tres vafes, de foufre, de cire d'E) 
pagne, de refine. See. Mais conffi| 
routes ces matieres fe calfent trfe] 
aifement, on aura bien de lapeine- 
Jes oter du moule. 

Globe <r« II y a une belle experience d’Ham 
varc '’ t!uit bee, qui fe fait avec un globe f 
T » verre enduic dc cited EYpagne intv 
ricurement. Aprcs ce que nous vc 
nons dc dire touciianc la maniere d f | 
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on 


15 ° feta'verre , on 

nnlerdufoufre d ans d , n f aU t faire 

dtjg^roKhiKtax* 1 * \ 
cjuede fe,re *£, d’Efpagne P ulverl ' 

verre, de tres-petus rnor ” 

t^Sue^enf-enuere- 

"’'lTfanc'prendre garde de ne point 
trop chauffer la cire d’Efpagne, parce 
qu’alors elle devient noire, ou bien 
elle forme des fouffluresqui la deta¬ 
chers du verrelorfqu’elle fe refroidit. 

On doit prendre garde aufli dc ne 
point faire cet enduit trop epais : cat 
comme la cire d’Efpagne fe retire 
plus que le verre en fe refroidilfant , 
une croute trop epaiffe de cette ina- 
tiere ne manque pas dc fe detacher 
du vaiffeau. 

Pour frotter commoddmcnt un 
globe, il faut qu’on le fade tourucr 
lelon l’ordre de ces chiffes I , a , j , .i, 

2 ‘ ^ vCn ‘ r ' cs deux mains nucs 

‘en leches , appliqudes vers ion 

Cij 



(C) Jeff Behary 2019 


124 














28 Ess AT SUR l’Electricity 
cquateur, & a la partie i n f^ ■ 
marquee 4. Ce n’eft p as 01) rieU| ! 
puiile I’cleftrifer aufli , en y °!! ? 
quant one ctoffe ou quelque a 
chofe : la plupart des Allemanjj 
des Italiens fe fervent d’un couffi * 
convert depeau, & quelques-uns"j 
duifent cette peau de tripoli pulveri, 
fe ; mais apres a,voir efl'ayc de toutel 
les faqons , j’cn fuis revenu a frotts 
avec la main nue, comme au moyca 
le plus prompt, le plus commod! 
& le plus efficace. 

Si quelque raifon a pu faire imagi, 
ner le couffinet, c’eft la crainte que 
1 on a cu d etre blefte par des eclats 
de verre, fi le globe venoit afecaf- 
er lorfqu il tourne. J’avoue que cet¬ 
te crainte eft fondee, & ]’ 0 n doit 
prei.Jie des precautions pour cviter 

parens accidents; mais celle du couf- 

tinet m a toujours rendu rEleftrici- 
tafi erne, & fes effets (i foibles, 

i r^STT* 

A 1 refte °f lnee Pour toujours. 

d s globes de U ve?re ej il f " iS ‘“""ft 
callc que deux entre I e " ^ 
l’un par un accident- n. • CS mainS ’ 
c ftui ne tenoit eu 


^ * S ., C °cn ’feivir i 

'jlaies effets 

r»^P p ' iq "« l rieti appliq“ er f 

meg lob e , po« de fa furface 

plus gta”° e ct •, ,„■» oaru aa con- 
in ,nfme temps: Imajpa . k . 

traiee quele « r ' cr5 ois qoel- 
^SS-hiiran.^ama- 

nomine ElcBricite : car ft y a tout 
lieu de penfer que cet etat, quel qu .1 
foit, confifte dans un certain mou- 
vement imprime aux parties du corps 
frotte, a peu pres, peut-etre , com¬ 
me le fon nak d’un tremouftemenc 
que Ton donne a celles du corps 
fonore : or il eft probable qu’on in- 
terrompt ce mouvement inteftin , 
ou qu’on l’aneantit , quand on ton - 
che le verre en beaucoup d’endroitx 
en meme temps. Ainft confdqucm 
ment a ccttc conliddration , ft e 
niicux d’appliquer les deux mains 

C it) 




(C) Jeff Behary 2019 


125 


1 












■Application 

de P-'olieur, 


'^° r ^ SSA ^ SUR j/p 

cn ^embJea unm A E EcT * 

Pre/Ter Je link Cme e ndr 0if 
POfees. eglobe Parde llx 0lt - 







Co* r S L lcS rcn- 


Boze 




d , e pJufieur*- _ * OZe «JUe j’ai , . 

8»ob«i unc a communique m P( q e C| -<H 


quGeurS 




*nemc 

ne. i, _ -r“ 

Pap. r J °n frott 


tt' cl fjL maniere on P 

S P , la P'-^Ut foUdeovena: une „ 
matique°n *£'\ re ffott, «iont les 
efpece de P incC . ff t e n forme de 
branches ^Vf^aves, font gat- 

SS^VSW* a" 

de la cire melee de terebentnine * 
pour eviter l’humidite qu’on auroit 
a ciaindre avec des cuirs vnouulcs ; 


8 . * -*■> uutroit en rnemp t* §lobes to 
Vo yons par l e recit de 

pW.quecemo/e^ah 

force fo^ dePEIeSS 

nn're F & - 01 l r e %e icid 2 

nmer, & ]e ,» ai efla , d 

f ^ C 2pre ' Jve n ’ a pas eu jufquapj 
lent nn g r *»d fucces. CependamJ 
ne renonce point pour celaauprel 
juge tout naturel & vraiTemblabis 
ou je fuis q:re Von peut, par cetti 

i^n^°P erer ’ augmenterfa fore, 
de 1 Eledricite : Premie'rement, pain 

ce qn’un habile homme dont la can- aeidimuc «v^ v.— ...- 

deur ne inert point fufpede m’afl ce recipient eft ouvert en ia partie 
Pure le /hit : Secondemenr, pa’cce qofi fup&ieure en forme de goulot, & 
je n’ai pas encore pu donner a cet- 


te cvpe-ience tout le loifir & Patten- 
tion qu elle demande. Cert pour- 
ouoi lorfqu’on /era con/hruire exprf* 
dcs machines de rotation , je ne croi$ 

(a) Temam. UltClr. comm. p. $ lf 


garni d’une virole de cuivrc , entrr 
lecouvercle & le fond de laqucllc il 
a plufieurs rondelles de cuivs 


i: 


e tout eft traverfd par une ti>;c vie 
metal bien c^Undrique & bicn un e 
Su. pent gliller felon fa loncucur 
tournet dans les cutis, It 
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EssAt SUr L>p r 

r u f Pa/Ter dudeS ^ 

vailleau. Au b o m jJ S a N e ? 
fe trouve dans J e 7 - Cett e ?N 
l!ne boule de folr ' pi ^ T 

f a ?"e.o U d4b“ e fre -*c3 

J’on'f"" pe,it S'ob e d b " n ”«v 4 
etnbra/fe r n . , e ve rre ^ 

9 t,J es ou palettes 5 m eSc K<f 

; orr -■ Al’au&e 

wnebobinede bobs f„ a , t,ge °o«j 

fa,t . rou - r ner deux fo;, 7 Ia< Meoj 

archer j & D -_ * fo,s /a corded 
matJ que bemblable a rJif Jne r pne “’ 

171,5 fers * „ • r a ce bes dontji 

™V et ’ * one pai°w- afforties d ’® 

^moires de I’L ,f CTlt ^s dans W 

Toit c « fortes %!! em i e .( a )s ° n * 
coinmodement n „> xperJences plus 
^’onnep eut n ^ r U e a f Vee «® archer 

nir ^ansebranlfr I- fa,le a,,er &ve'. 

la boule f acWw - 
?'- e temps dans ] a n - ,ra tou ™e quel- 
aire croire q u ’ e JJ e a P ^ c » ajTez pout 
_ * r/,v/- 7 . r c /u mbamment 

J 1/7'sf t Le r° n fl- r- . 


■p «S C 0 S 7 t ige qui la 
, on foul evera Jdeface; 
fro^’r la degagf 7 ^ petite 

P° rt n'rarretant aupre rtat tireoU 

J&,« s°» 

fi elle en r ®P,? elefttiqV^*' reS 

prouvera quelle ks different®® 

* On pour ra foirp. precede! 

vuesV P e. Po -r 

1 ’evacuation de 

ment du corps que 

d’ele&rifer. , erre que 1 Otl 

chine pneumatique, & f >, 

d’air; car il v aura telle occahon ovl 
l’on fera bien aife de comparer e 
effets de ce petit globe evacud ou 
plein dans le vuide & dans l air con- 

denfe. . : Karim Ml 

On feroit peut-etre bien ailc atilu v ** 

d’eflayer de frotter un globe plein > ^ 

d’air coudenfe; cette epreuve fttt w 
plus difficile a faire avec exactitude, 

& de manicre qu’oti puiftg cn con* 
clurequelque chofc dc certain | QIC 
il ne luffira pas d’y fairc entrer do 
1 air a force avee une pouipc Ionian- 


■?sp 
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Essai sitr t,’£ 

• e ^ er cleftriCce her'irl 6 Un e k 
jereelcftrique quie»? Cc H^ 
dee que iem’en\ui S f a -° rt: c’ e (5 

[ongue fuirc d’expdrien r te a P< 
^ationsfefle'chies-jce^dj 
hauljt a /’expo/er i c i ^Vn^'S 
c ac, °ptee par ] es D ®? <3ll>e,| t 
° nt le P ,us travaiJIe fu/ceS?"' 5 f 

fanr qu e )' Une * \ P lljfc ? u en %>■ 
Jaiitre r) ne felt que remplacti 
d e f n ’ d S un rcm P s donneil pafs 

bre de pores^^ ^ p,US P ct " 

c f q«i fentre deTa W itt5 
plus frranri , ,a dernjere par uo 

P graod no »b« de paflages. 

_ J anpd[a (to . 

lance en forme ,, effluente , cel/e qnii’t* 
nor? du corps ^Jea r -a r . Cttes .^ u dedans au dr* 
•tjI unite , celle gnj 1 . ’ * J e nomine mantrt 

**** corp ‘ ttnt * ue C £ SESiS? 1 * 



Co* fS ‘ 

*** ^TlON- 

XII. Q° fiS flU r ported 

x • . Hefty* } dedifi an i e 
U mlin r ,iufi(' trS ? ie j Leure W*fi~ 

i^ re K\sr^ &qUld l 1M«« P aroi£ 

du corps que cell fjy ia f u r- 

W*P lumin t c orr>* 

tn K x U uatltm 
^oU^ 9 \ tte 

1/ P u u^ceire qu’onrefTentquand 

^rl^Vage ou >n,,n 

qu’un aveugle a qui 1 on feroit airc 
cette epreuve , ne pourroit point 
dire avec certitude, fi ce qu n rellent 
vient ou d’une aigrette enflammde , 
oti d’une matiere que les yeux n ap- 
pergoivent point. 

Iremiere Experts x c Ei 

Elcflrifez fortement une barre dc 
fer, de facon qu’il paroiflc au bout 
unc on plufieurs aigrettes lumineu- 
les 'h- 1 1 ■ prdfcmez le vil’age on lc 
severs de la main a cinq on li\ pott- 

Uij * 
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" aTofl 0 H h 
" l ’ cea ott K , ■ 

'“ e ' io Pdx 0m ; 

m'poxot A ' l!| 
""PoxoBoro 

” bHH » Ka »* 

ciojib-Bocnji» aj| 
oceBofl — Mct -■■■ 
npetoJ? 1 ’ 

Pox ot Bjiar^*" 1 
;l1 " npejwxp,* , 
poKAeimn 


M (' II11 T0.1 H „ 

"P» xpaiieHHH * 

P° BKe " a lOJUo,, 

r„aMOK nPeJl0 ^ 

(P" c - 

coo6meHim rpanatc nocTynarejibHoro a***!,- h, 

«IT H3 6yMa*HOft IH.1l.3bl, aanOAHCHHOS fl bl M H '* 
SShm hopoxom: Meia.i.iHHecKoro uoko.ib, 

fiv a * HaBHHMHBaHHA 118 BblCTYH HOAAOHa CTa6«, H > 
r,wiHH\ npoK.ia.l0K nopoxoBofl sapHA noMcuiZ? 
Ka P T °! 0 M nena.ic ;un npe.ioxpanemm ero or want?' 
xshhm^ckhx noBpewaeHHft n P H xpaHem.H H ip aflc ^ 

'' •)« HoHHbiM BspbiBare.ib A K-2 (pnc. 31) c.i y]Wn 
, rnaHaTU noc.ie Bbicipo.ia npii vAape ee o npsrpjj, 

n,f rnctoiiT 113 KOpnyca, iomhoii BTyjiKH, imepuiK*^ 
n viaDHHKa c wa.ioM. cTonopa c npyaumofi, nanpa 
Tl ; btvikh, oceaaioim ii r.nbSbi, npeAOxpaiWTum 

rnvttH'lbl KOHTpnpeAOXpallHTCMbHOH IipyWHHU, AHa$p a . 

cTOHatopa h Kancio.isi- u ronaTopa 


11 (lDMCnoco6neHMe Ann 

„ pai6o P K» yA a P HO_ 

c^TkCo- 6 

” A"" .MKOAOIKH, 6- 

«AK>Ma-oi.ep'«» 


na3 






pwc. 22. B»hhmh: 

1 — rpoTHpKa; 2 — Tpn cie6na; 


■ py H 


Ka fl .ia rpa«* T: Ka c oikP w, °" 

HHK. 3 c_33MOK. ° 



,\ 


p M c. 24. C«»pi*» ,8aMMe ne 

f.onpasKd; 2 — 

aaiopa 
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siirptiim <>f any medicament it is desirable to em¬ 
ploy. 
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